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FOUR DRYMEN. HAVE ‘THIS MATERIAL FOR YEARS" 


FOUNDR ITE is the Binding material for sand and cores. 


It makes Cores unbreakabte andthe use of core irons unnecessary, 


FOUNDRITE MONEY. 
FOUNDRITE PREVENTS WASTERS. 
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OF STOURBRIDGE. LIMITED. 


Manufacturers of | CUPOLA FURNACES. 


FIRE BRICKS, BLAST 


FURNACE BRIGKS AND | | JOHN R. FYFE &Co., 
CUPOLA BRICKS. SHIPLEY, Yorks. 


FERRO-VANADIUM., *« *« FERRO-TITANIUM. 


FERRO-SILICON 25 %, 50 %, 75 % Siticon. 
FERRO-CHROME 6570 % ce. & 1. % up to 8/10 % Carbon Maximum 


ALUMINIUM 6:90 % purity. 10 Notched Bars and Half Rouad Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO.,22 CHAPEL ST., LIVERPOOL. 


“ PERSISTENT.” Telephone 


No. 1134 (3 lines). 


WILLIAM CUMMING & CO.LTD.. 


Also 
THE WELL-KNOWN GRANDS 


IMPERIAL’? 
‘SEUREKA’’ 
**VULCAN’’ 


FOR 
IRONFOUNDERS' 
BLACKING 
PLUMBAGO 
BLACK LEAD 
CORE GUM 
COAL DUST 
ETC. 


pon Eslabiished 1840. 
W rite for Quotations 
worus 
Kelvinva te Mille, Maryhil! Giassow 
Sunnyside Blacking Mills, Faikirk. 
Packct Wharf, Middiesbrouga. 
Albion, Wee t Sromwich. Blac Camelion. 
Whittington Gracking Mills, ua ® Chesterfield, suite, 
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Index to Volume XVIII, 1916. 


A. 
Acid-resisting alloys, 471 
After-war readjustments, 644 
Air furnace, the 25-ton, 534 
Air raids and bombardments, 554 ; 
Alloy steel, a special, 297 
Alloy steels, manufacture and uses of, 411, 465, 541, 
594 


Alloys, acid-resisting, 471 

Alloys for water-conveying plant, 433 

Alloys of chromium, copper and nickel, 147 
- Alloys to withstand internal air pressure, 549 
Aluminium and copper alloys, 34 

Aluminium and its alloys, analysis of, 267 
Aluminium and the war, 

Aluminium bronze on the Canadian boundary, 266 
Aluminium chips, melting, 38 

Aluminium mm and match plates, 593 
Aluminium-tin-copper alloys, 314 
Aluminium-titanium bronze, 


Carbon—temperature—iron, 191 

Copper and aluminium ‘alloys, 34 

Electric furnaces for light castings, 633 

Foundry risks and remedies, 84 

Some scientific aspects of steel founding, 137 
NEWCASTLE BRANCH. 

Annual meeting. 

Cast-iron borings, 375 

Casting of Jocomotive cylinders, 309 

Female labour in the foundry, 258 

method ot green-sand moulding, 89, 


Official visit of President, 257 
Prehistoric founder, 302 
The moulder’s craft, 44 


SCOTTISH BRANCH. 


Annual meeting, 257 
Combustion in the cupola, 257 
Some things a foundryman should know, 597 


Alternating stress, endurance of metals under, 19%. SHEFFIELD BRANCH. 


American Foundrymen’s Association, 578 
American Foundrymen’s Convention, 430, 538 
American Institute of Metals, 464 

Analysis of aluminium and its alloys, 267 
Annealing steel castings, necessity for, 366 
Apprenticeship, necessity for, 535 

Arsenical brass, annealing of, 539 


B. 
Basic converter bottoms, new method of makin » 33 


Bedding-in method, new, of green-sand g; 
89, 131 . 
Binders, core making and sand, 96 5 


Bins, steel, for works, 430 


Blast-furnace working and the functions of slags, 
247 


Blue-printing machine, continuous, 548 
Board of Trade and Imperial Institute, 664 
Borings, use of, in cupola operation, 592 
Bottom plates for pouring ingots, 145 
Brass, annealing of arsenical, 539 

Brass melting by gas furnaces, 377 
Bronz#@,- phosphor. in bridge work, 426 
Brookhouse moulding machine, 154 
Bundling scrap metal. 319 

By-product coke in foundries, 545 


British Foundrymen’s Association. 
ANNUAL GENERAI MEETING, 353 
Report of Council 353 

Chain of office. 354 

Election of officers. 354 

Presidential Address, 35€ 

Fresentations to Branch Presidents, 196 


BIRMINGHAM 

After-war readjustments (Presidential address), 644 
Annual meeting, 256 

Carbon and iron, 205 

Cast malleable iron and cast steel, 18 

Chill-casting of non-ferrous alloys, 71 

Core binders, 27. 

Loam and dry-sand moulding, 187 


LANCASHIRE BRANCH. 

Annual meeting. 309 

Core-making and sand binders, 96 
Cupola practice, 651 
Foundry cost keeping, 259 
Problems ahead (Presidential Address), 649 
Unorthodox patterns, 197 

LONDON BRANCH. 

Official visit of President, 258, 658 
Annual meeting, 597 


Annual meeting, 97 

of metal, 98 
Magnetic properties of cast iron 
Moulding machines, 659 , 
Shells and shell-like castings, 141 


C. 

Cadmium in spelter, 540 

Canteen construction and equipment, 146 

Car wheels, effect of mixtures on strength of 
chilled, 540 

Carbon and iron, 204 

Carbon and manganese, influence of, upon corrosion 
of iron and steel, 297 

Carbon steels, influence of heat-treatment, 544 

Carbon steels, quick production of, 143 

Carbon-temperature-iron, 191 

Cast iron, surface appearance of molten, 207 

*Cast malleable iron and cast steel, 18 

Casting of locomotive cylinders, 309 

Castings, strength and properties of, 92 

Cavities and shots in iron castings, 32 

Certified occupations, 437 

Cheap castings, turning out, 39 .~ 

design, open-hearth furnace, 4% 

Chill casting of non-ferrous alloys, 71 

~~ = wheels, effect of mixtures on strength 
of, 

Chiller, flexible, 599 

Chisels, 484 

Chromium and tungsten in high speetl tool steel, 206 

Chromium, copper and nickel alloys, i147 

Chromium steel. initial temperature and _ critical 
cooling velocities, 475 

Christmas holidays in munition works,.664 

Coke ‘consumption in the cupola, 142 

Coke, use of by-product, in foundries, 545 

Collapsible core bar for pipe castings, 264 

Combustion in the cupola, 257 

Commonplace hook, 422 

Condenser body. moulding of, 15 

Conditions in the engineering industry, 657 

Continuous operation in the iron foundry, 420 

Contrasts in foundry methods, 373 

Converter bottoms, new method of making basic, 33 

Converter v. electric steel, 656 

Copper and aluminium alloys, 34 ; 

Copper, nickel and chromium alloys, 147 

Copper-tin-aluminium alloys, 314 

Core-baking for motor-car work, 364 

Core-bar, collapsible, for pipe castings, 264 

Core binders, 27 

Core-making and. sand binders, 96 

Corrosion, electrolytic method of preventing, 482 
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Corrosion of iron and steel, influence of carbon and 
manganese, 297 

Corrosion of metals, 246 

Corrosion of steel, theory of the, 368 

Cost of nage 5 in the open-hearth process, 85 

Cost keeping, : 

Crucible gas-heated, Wright-Brayshaw, 322 

Crudal! oil furnace and burner, 263 

Cupola, coke consumption in the, 142 

Cupola melting. crude oi] for, 604 

Cupola operation, use of borings in, 592 

Cupola practice, 651 

Cupola with pre-heated blast, 382 ——. 

Cylinder liners, moulding and casting, 423 
Correspondence. 


Chill-casting of non-ferrous alloys, 155 
Alloys for aluminium cooking utensils, 155 
Contrasts in foundry methods, 417, 487 
Foundry iron mixtures, 313 

Quick production of carbon steels, 260 
Oxidation of aluminium in melting. 42 
Silicon copper, 42 


D. 
Danforth open-hearth chequer work, 432 
Deaths, 48, 104, 162, 218, 274, 330, 386, 442, 498, 
556, 610, 666 
Decay of metals, 98 
Decimal system, 54S 
Design, overcoming difficulties due to metal and, 653 
Device to pre-melt ferro-alloys, 469 
Die-casting practice, 
Die castings, 515 
Difficulties due to metal and design, 653 
Dynamic properties of steel castings, 418 


E. 
Education of youth before and during apprentice- 
ship, 219 
Electric arc furnace, faults of the small, 302 
Electric furnace, ideal, for steel foundry, 600 
Electric furnace in steel manufacture, 380 
Electric furnace, the Wile, 254 
Electric furnaces as applied to non-ferrous metal- 
lurgy, 316 
Electric furnaces for light castings, 633 
Electric v. converter steel, 656 
Electrical conductivity of materials, 410 
Electrolytic method of preventing corrosion, 482 
Electro magnets, Pheenix, 321 
Endurance of metals under alternating stress, 194 


F. 
Ferro-alloys, device to pre-melt, 469 
Ferro-manganese, substituate for, 485 
Firebricks, testing, 486 
Flexible chiller. 599 
Ford foundry, continuous operation in, 420 
Furnace, faults of the small electric-arc, 302 
Furnace, ideal electric for steel foundry, 600 
Furnace, new gas-fired, 492 
Furnace ports, new open-hearth, 144 
Furnace roof, the Orth open-hearth, 99 
Furnace, the 25-ton air, 534 
Furnaces, gas, and their utility, 590 
Furnaces, gas-heated, 491 
Furnaces, gas-heated crucible. 322 
Future relationship of science and industry, 494 
“P.T.J.” Bookshelf, 
Arithmetic for Engineers, by C. B. Clapham, 493 
Discovery, by R. A. Gregory, 431 
Heat-treatment of Tool Steel, by H. Brearley, 431 
Industria] Law, by F Tillyard, 493 
** Mechanice! World’? Pocket Book, 47 
Metallurgy of Gold, by Sir Thomas Rose, 47 
Physico-chemical Properties of Steel, by C. A. 
Edwards, 431 : 
The Coming Crash of Peace, by T. C. Elder, 493 


The Coming Trade War, by T. Farrow and W. W. 
Crotch, 493 
Trade as a Science, by E. J. P. Benn, 431 
: G. 


Gas-fired furnace, new, 492 

Gas furnaces, brass melting by, 377 

Gas-heated furnaces, 491 

Gas furnaces aud their utility, 590 ' 

Gas, town, as furnace fuel, 326 

Gating grey-iron castings, 528 

Gating, influence of, on castings, 528 3 

Gating malleable-iron castings, 528 

Gating non-ferrous metal castings, 579 

Gating steel castings. 530 

German shells and influence of certain elements, etc., 
129 


Glue, use and abuse of, 591 

Green-sand moulding. new bedding-in method of, 
89, 131 

Grenades, moulding hand, 135 

Grey iron scrap, use of, 602 

Grinding high-speed tool steels, 661 

Gunmetal, oxide films and pits in, 209 


H. 
Haulage pulley with external part of friction clutch, 
moulding, 472 
High-speed steel, uranium in, 534 ; 
High-speed tool steel, chromium and tungsten in, 
206 


High-speed tool-steel failures, 134 
High-speed tool steels, grinding, 661 
Hours of labour in munition works, 552 


I, 
Ideal electric furnace for steel] foundry, 600 
Industrial fatigue, 552 . 
Ingots, bottom plates for pouring, 145 
Ingots, manufacture of large forging, 474 
Ingots, some properties of, 521, 54 
Institute of Metals, : 
Interesting casting, 131 
Internal-combustion engines, production of castings 
for, 242, 295 
Internal-combustion engines, production of patterns 


» 


for, 359 

Tron and Stel Institute, 311, 471, 539 

Inventions (applications for Patents), 48, 104, 162, 
220. 276, 532, 382, 440, 494, 552, 608, 668 


L. 
Labour Advisory Committee, 381 
Legal intelligence, 50, 160, 330, 384, 444, 608 
Light castings, electric furnaces for, 633 
Loam and dry-sand moulding, 187 


M. 

Machine shop equipment and methods, 88 
Magnalium, reclamation of, from turnings, 149 
Magnesite, 211 
Magnesium, use of, in industry and war, 376 
Magnetic properties of cast iron, 303 
Malleable cast iron and cast steel, 18 
Malleable-iron castings, gating, 529 , 
— castings, wedge testing apparatus for, 
Manganese-steel castings in the mining industry, 301 
Match plates and aluminium patterns, 593 
Mechanical properties of steel, influence of some 

elements on, 6 
Mild Steel Castings, Ltd., Works of, 132 
Monel metal, 266 
Moulder’s craft, 44 
Moulding a haulage pulley, 472 
Moulding and casting cylinder liners, 423 
Moulding hand grenades, 
Moulding of a condenser body, 15 
Moulding, ioam and dry-sand, 186 
Moulding machine, Brookhouse, 154 
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Moulding machine, design for a, 261 
Moulding sand, selecting a, 320 
Moulding shells, 598 

Moulding shop of 18th century, 532, 577 
Munition making, €08 

Munition Tribunals, 216 


N. 


Necessity of apprenticeship, 535 
New companies, 52, 108, 164, 220, 276, 532, 388, 444, 
500, , 612, 666 ‘ 
Nickel-chromium and copper alloys, 147. 
Non-ferrous castings, gating, 579 
Non-ferrous metallurgy, electric furnaces as applied 
to, 316 
Non-ferrous notes, 40, 100, 156, 212, 268, 323, 378, 
434, 492. 546, 605, 660 
Notes and Comments. 
British action, 520 
British manufacture of tungsten powder, 631 
British trade abroad, 13 
Rusiness Names Registration Bill, 632 
Carbon question, 70 ” 
Cast-iron shells, 127 
Chemistry aid and the brass founder, 408 
Cupola heights and efficiency, 128 
Defective castings and liability, 351 
Fatigue and efficiency of workers, 294 
Female labour in the foundry, 352 
Foundry tighting and heating, 240 
Foundry research, 464 
Foundrymen’s annual meeting, 294 
Fuel economy, 631 
German manganese shortage, 128, 185 
Ignorance and specifications, 632 
Industrial research, 463 
Industry, education and research, 293 
Installation of -new foundries, 14 
Iron and Steel Institute, 520 
Judging temperatures, 406 
. Methods .£ technical education, 352 
Non-ferrous metal inquiry, 576 
Overtime and output, 14 
Pig-iron and warrants, 184 
Pig-iron merchants, 184 
Pouring temperatures, 70 
Proposed Ministry of Science, 408 
Purchase of pig-iron by analysis, 69 
Secretiveness among manufacturers, 465 
Shell stee!, 128 
Smoke, steam and dust in foundries, 240 
Theories and their value, 183 
Things a foundryman needs to know, 575 
Through German spectacles, 239 
Use of borings in the cupola, 576 
Ventilation, 
Warning and a lead, 519 
Waste foundry sand, 576 
Working hours in munition factories, 576 
Oo. 
Oil, crude, for cupola melting, 604 
Oil-fuel possibilities, 265 
Oil furnace and burner, Crudall, 263 
Open-hearth chequer work, Danforth, 432 
Open-hearth furnace chequer design, 43 
Open-hearth furnace ports, 144 
Open-hearth furnace, powdered coal in the, 372 
Open-hearth furnace roof, the Orth, 99 
Open-hearth furnaces, new reversing appliance for, 


Open-hearth process. cost of production in, 83 
Organised scientific effort. 276 

Orth spen-hearth furnace roof, 99 - 

Overcoming difficulties due to metal and design, 653 
Oxide films and pits in gunmetal, 209 


Pattern-making econoray in, 211 
Patterns, aluminium, 593 


Patterns for internal combustion engines, 359 

Patterns, unorthodox, 197 

Pearlite, notes on. 544 

Personal notes, 50, 106, 160, 218, 274, 332, 386, 449, 
498, 554, 512, 668 

Phosphor bronze in bridge work, 426 

Physical properties of steel, influence of certain 
elements‘ on, 129 

Pickling of castings, 255 

Pig-iron output in 1915, 203 

Pig-iron, revised maximum prices, 495 

Plaster-of-Paris. development of worm threads in, 80 

Pooley auto shell weigher, 153 

Postponement of Whitsun holidays, 384 

Powdered coal in the open-hearth furnace, 372 

Prehistoric founders in Scotland, 241 

Prevention of shots and cavities in iron castings, 


Price list, 54, 110, 106, 222, 278, 334, 390, 446, 502, 
558, 614. 670 
Problems ahead, 549 


. Prohibited exports, 500 


Pulleys. casting odd-sized, 487 


Q. 
Queries and replies, 266, 325, 369, 431, 547, 604, 655 


R. 
Rarer metals, 470 
Refractory brick for high temperatures, 473 
Registration of Business Names Bill, 494 
Reversing appliance for open-hearth furnaces, 265 
Risks and remedies, foundry, 84 


8. 
Sand-blasting and sand-blast machines, 489 
Scientific and industrial research, 272, 476 
Scientific research, value of, 185 .~ 
Scrap-bundiing machine. Stonehouse, 490 
Scrap metal, bundling, 319 
Scrap, use of grey-iron. 602 
Seger cones, 152 
Semi-steel pros and cons, 298 
Shells, American practice in manufacture of 8-in. 
and 9.2-in. H.E., 251 
Shells and shell-like castings, 141 
Shells, mou'ding, 598 
Shots and cavities in iron castings, 32 
Silicon fusing rods. making, 488 
Silicon steel for bridges, 469 
Skilled men and the Army, 668 
working and the function of, 


Speculation in metals, 216 

Spelter, cadmium in, 540 

Spelter industry, development. of, 539 

Standing Committee on Metallurgy, 306 

Steel, a special alloy, 297 

Steel bins for works, 430 

Steel, cast. and malleable cast iron, 18 

Steel castings. gating, 530 

Steel castings, dynamic properties of, 418 

Steel castings, necessity for annealing, 366 

Steel, chromium, initial temperature and critical 
cooling velocities, 475 

Steel, effect of sulphur on low-carbon, 603 

Steel, electric v. converter, 656 

Steel founding, sume scientific aspects of, 137 

Steel, influence of certain elements on physical 
go of, 129 

Steel, influence of some elements on mechanical 


roperties of, 
Sted manganese, castings in the mining industry, 
1 


Steel manufacture, electric furnace in, 380 

Steel output, British,din 1915, 241 

Steel, silicon, for bridges, 469 

Steel statistics, British, for 1915, 437 

Steel, theory of the corrosion of, 368 

Steels, influence ot heat-treatment on carbon, 544 
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Steels, manufacture and uses of alloy, 411, 465, 541, 
594 


Steels, quick production of carbon, 143 
Steels, wrought, for automobiles, 322 
Stellite, 208 
Stonehouse machine, 
Strength and properties of castings, 
Sulphur, ofiect of, on low-carbon steel, 603 
Surface appearance of molten cast iron, 207 
Systematic control of orders, 307 


7. 
Technical education in the iton trade, 531 
Technical literature, how to make use of, 375 
Testing firebricks, 486 
Tin-alaminium-copper alloys, 314 
Tin situation, 470 
Titanium-aluminium bronze, 37 
Tool-steel research, 
Tool steels, new, 318 
Town gas as furnace fuel, 326 
Trade after the war, 216 
Trade Talk. 45, 102, 158, 214, 271, 327, 383, 438, 
495, 550. 606, 662 
Training foundry leaders, 270 
Transport difficulties with steel castings, 300 
Tungsten and chromium in high- tool steel, 206 
bw powder, manufacture of, in Great Britain, 


Tungsten, properties and uses of, 209 
Turnings, preparing for packing, 151 


VU. 
Uranium in high-speed steel, 534 


V. 
Victoria Brass Foundry Co., Ltd., works of, 409 


Ww. 
War committees and commissions, 374 
War material order, 
Wedge testing apparatus for malleable-iron castings, 
91 


Weighing problem in shell manufacture, 153 

Welfare supervision, 106 

Wile electric furnace, 254 ’ 

Works of Mild Steel Castings, Ltd., 132 

Works of Victoria Brass Foundry Co., Ltd., 409 

Worm threads and worm-whee] teeth in plaster-of- 
Paris, development of, 80 

Wrought steels for automobiles, 322 


Paragraphs. 


Air supply for cupolas, 473 

Alloys for valves, 404 d 

Board of Scientific Societies, 494 

British patent laws, 134 

British v. German workmen, 145 

Canadian ferro-silicon, 494 

Case-hardening compound, 545 

Cast steel wheel with manganese tread, 540 


Casting oxides, 203 ; 

Cerium pyrophoric alloy, 531 

Chilled car wheels in America, 637 

Chisel steels, suggested research on, 149 
Coating iron patterns, 246 

Coating steel with cement, 485 

Coloured labels for motor-car steels, 488 
Control of mineral and metal industries, 425 
Copper-clad steel, 485 

Corrosion resistance of cop steel, 429 
Dressing for moulds for s casting, 270 
Efficient lighting, 253 

Electric tapping of blast furnaces, 246 
Electric. transporters for factories, 33 
Ferro-silicon in Norway, 643 

Foundry floors, 267 

German Foundry Association, 475 
Germany’s» manganese supply, 310 
Heat-treating steel rails, 

Heroult furnaces in U.S.A., 483 

High silicon castings, 31 

High-speed steel scrap, 255 

High-speed tool steel, 647 

Hydrogen in® electrolytic iron, 155 
Institute of Metals, 154 

Invar, 196 

Italian electrical furnaces, 260 

Lead-plated metal parts, 436 

Manganese and chrome steels compared, 464 
Metals consumed in shell manufacture, 50 
Moulding-sand tests, 253 

New brazing process, 379 

Nickel-refining process, 491 

Northam ton Polytechnic Institute, 520 
Over-pickling of castings, 591 

Pattern metal, 17 

Patterns, metal-coating wood, 643 
Patterns, preservation of iron, 96 

Plastic fireclays, 490 

Plumbago for mould facing, 83 
Prehistoric founder, 302 

Protection of iron by enamelling, 208 
Pure iron, manufacture of, 491 

Reduction in cost of producing radium, 251 
Refractory sands, Midland, 531 

Research laboratory for Middlesbrough, 131 
Rust-proof coating for iron, 601 

Salt flux, 267 

Sand-blasting apparatus for file sharpening, 36 
Shrinkage tests for grey iron, 652 igs 
Slippery iron plate floors, a remedy for, 604 
Small firms after the war, 371 

Special steel alloys in Germany, 358 
Standardisation of bomb calorimeters, 42 
Titanium for removing gases, 300 
Titanium in steel castings, 647 

Toughening chemical filter papers, 136 
Uses of compressed air. 267 

Using patterns after storave, 376 

Vacuum fused iron, 381 

Vanadium castings for locomotives, 520 
War steel, millions of tons of, 315 
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Adaptable Moulding Machine Co. 
Alldays & Onions, Ltd. 


Anglo-Mexican Petroleum Products Co., Ltd. 


Boam, Joseph, Ltd. 
Braby, F. & Co., Ltd. 
Bradley, T. & I., & Sons, Ltd. 
Bridge, D. & Co., Ltd. 
Britannia Foundry Co. 
British Aluminium Co., Ltd. 
British Co.,; Ltd. 
Broadbent, T. & Sons 
Buckley & Taylor, Ltd. 

Burn, J., & Co. 


Celtic Collieries, Ltd. 
Cumming, W illiam & Co., 
Davidson & Co., Ltd. 
Davies, T., & Son i 
Durrans, Jas., & Sons 
Evans, J., & Co. 
Everitt & Co. 


Fyfe, J. R. & Co. 


Glasgow Patent Moulders lacking Co Co. 
Goldendale Iron © Co., Ltd. 
Gray, Thomas E., & Co. 


Ltd. 


Hall, John & Co. 
Hedley Moorw & Co., Ltd 
Hislop, R. & G. 


Keith, James & Blackman ci 0., Ltd. 
King Bros. (Stourbridge), Ltd. ; 


London Emery Works Co., Ltd. 
Lowood, J. Co., Ltd. 


Mansergh, T. 

Marshall, H. Co. 
Metalline Cement Co. .. 
MeNeil, Chas. a 
Naish & Croft .. 
Olsen, William . 
Phillips, 
Phillips, & C. J. 
Portway, Ts. & Son 
Robson, E., Capper & Co., Ltd. 
Rowlands, T. & Co., Ltd. 
Samuelson & Co., Ltd. 
Sankey, Joseph, & Sons, Ltd. 
Standard Sand Co., Ltd. 
Stewart, D., & Co., Ltd, 


Tilghman’s Patent Sand Blast Co., Ltd. 


Thwaites Bros., Ltd. sg 
Universal Machinery Corporation, Ltd. 
Walker, I. & I. 
Walco, Ltd. oh 
Whittaker, W., & Sons, Ltd. 

Wilkinson, Thos., & Co., Ltd. 

Williams, J. (Birmingham Sand), 


Lta. 


Stanhope Street, Birmingham .. 
Birmingham 
Finsbury Court, Finsbury Paveme nt, E.C. 


35, Silver Street, Leicester 
Pe tershill |; Road, Glasgow 
Darlaston” 
Castleton, 
Coventry 
109, Queen Victoria Street, E.C. 
Wharf Road, Wandsworth, 8.W. 
Huddersfield oe 
Castle Iron Works, Oldham 
Small Heath, Birmingham 


Cardiff 
Maryhill, 


Belfast 
West Gorton, Manchester. . 


Manchester 


Glasgow .. 


Penistone, nr.) Sheffield 


Manchester . 
40, Chapel Street, Liverpool 


Shipley, Yorks 


26, Fleming St., Port 


Tunstall, Stoke-on-Trent . . Goldendale, Tunstall, Statts, 
3—4, Lincoln’s Inn Fields, Kingsway, Papplewick, London .. «+», 1193 City 
London, we, 

Fire Clay Works, Stourbridge Hall, Stourbridge oe --| 55 Stourbridge 

21, Church Street. — Morod, Sheffield .. be --| $318 

Paisley Gas, Paisley --| 331 Paisley 

27, James Keith, London .. 6194 H’lb’rn(4lines) 

Stourbridge .. A King Bros., Stourbridge 

Prak, Tottenham .. Naxium, London 9 Totte 

Deepcar, nr. Sheffield an Lowood, nr. Sheffield .. +» 18 Stocks' 

Wheathill Charcoal Works, Salford 

Leeds. Speciality, Leeds 1909 Leeds 

112, Bath Street, Glasgow Adhesive, Glasgow 201¥2 Douglas 

Kinning Park, Glasgow MeNeil, Glasgow X 155 

150, Alma Street, Birmingham .. = 

Cogan Street, Hull. . Wm. Olsen, Hull - Nat. 1184 

Newport, Mon. Machinery, Newport .. wel 

23, College Hill, E.C. Copan London --| 10112 Central 

Halstead, Essex .. Portway, Halstead - | 10 Ha alstead. 

1, North Road, Darlington Capper. Darlingtor ‘ ..| 2405 National 

North Church Street, Sheffield Titanicum,”’ Sheffield Central 4994 

Banbury be Samuelson, Banbury .. ee 17 Banbury 

Hadley, Salop. Sankey, Hadley .. 

Mansfield Standard Sand Co., Mansfield” 201 Mansfeld 

London Road Tron “Works, Glasgow Stewart, Grasgow bes .-| 71 P.O. Bridgton & 
32 43 Bridgton (N.) 

Broadheath, nr. Manchester Tilghmans, Altrincham 

Bradford Thwaites, Bradford 8456 & 3460 Braf‘d 

326, Old Street, Cc. Tooleraft, London 3763 Londoa Wall 

rham 


Newton Street, Pirmingham.. 
Middlesbrough 

Birmingham 


‘Brick, Shipley .. 69 Shipley 


“Adaptable” .. 
Alldays, Birmingham . es 
Mexproduct, Ave. Londor 


Boam, Leicester, 399 .. oe 
Braby, Glasgow . 
Bradiey, Darlaston 
( ‘oupling, Castleton, Manchester 
.. Stoves, Coventry 

Cryolite, London os 
Bindere omp, Wands., London 
Broadbent 


Engines, Oldha am 
Birmingham oe 


* Requisites,” 

Output, Cardiff 

Prudence, Glasgow 
Sirocco, Belfast .. 
Tuyere, Manchester ée 

Durrans, Penistone 


Ladies, Manchester ee 


Persistent, Liverpool .. 


Moulders, Glasgow 


Walco, Birmingham 


Whittakers Engineers, Oldham 


Blacking 


| 70 Openshaw 


Central 3305 
83 


1966 Mid. 
28 Victoria. 
City 2794 
Central 


25 Rochdale 
251 


4315 Loadon Wall 
994 Putney 

1581 (4 lines). 
Oldham No, 8 
137 Victoria 


4640-1 Cardiff 
P.O.M. 25 


4341 Belfast 

2297 

1134 Central (3 
lines) 


419 


MANSFIELD MOULDING SAND. 


Our “SPECIAL” brand as Shipped and Supplied only by us to 


all parts of the World, for Castings of Iron, Brass, Aluminium, &c. 
Needs no Grinding or Milling, and is ready for the Moulder. 
WRITE STATING CLASS OF WORK TO | 


The Standard Sand Co., Lid., 
Mansfield, NOTTS. 
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PIG IRON. 


MAKERS: 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 


THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 


2. Melts hot and exceedingly fluid and will Fill every 


corner of your Mould. 


3. Easy to Machine. 
4. Absolutely sound. 


e 
WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


» Contractors to the Admit:alty, Principal Railway Companies, ~ 


and Engineers at Home and Abroad. 


Selling Agents. WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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FOUNDRY 
CUPOLAS, 
LADLES. 


Are the Specialities. of 


DAVIES SON, 


Works, West Gortox, MANCHESTER. 


ON ADMIRALTY LIST. 


And the 


Telegramse—‘‘ TUYERE, MANCHESTER.” Nat. Telephone—No. 70, OPENSHAW. 


_ London Agents: Murphy, Stedman & Co., Ltd., 180, Gray’s 1nm Road, London, W.C. 
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ALLDAYS’ FOUNDRY 


PATTERN No, MO 660. 


The “ Empire” Oil 
Fired Crucible 


Tilting Furnace 


is intended for 
melting Copper. 
Brass, Iron, etc. It 
has a capacity of 


500 Ibs., and is 


fitted with many 
novel features. 


We are makers of 
all kinds of foundry 
plant. 


LET FOR ALL YOUR FOUNDRY REQUISITES. 


ALLDAYS’ IMPROVED 
CLIMAX RAPID CUPO- 
LAS are made in all sizes 
from > ton to 20 tons per 
hour melting capacity. 


ONE OF OUR CUSTOMERS, IN 
PLACING A REPEAT ORDER FOR 
A “DUPLEX” FAN, WROTE : 


“The old fan has been running for over 


seven years, and has done its work in a most / 


efficient manner without costing us a penny for 
repairs, which is a very creditable performance 


AL considering that before we had it we very rarely 


could get a fan to run for more than twelve 


months without overhauling,” 


ALLDAYS’ “DUPLEX” FAN, Motor Driven. 


ALLDAYS ONIONS Co., Ltd., 
DEPARTMENT “B,” BIRMINGHAM, AND AT 
‘ 58, HOLBORN VIADUCT, LONDON. E.C. 
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AN ALYSES JOHN WILLIAMS 


‘(BIRMINGHAM SAND), Ltd., 
MECHANICAL TESTS 


ICKNIELD SQUARE WHARF, BIRMINGHAM. 
and MICROGRAPHS. 


Consulting ESTABLISHED OVER A CENTURY. 
Metailurgiste — SPECIALISTS — 
and IN FOUNDRY WORK. SUPPLY 
Analytical 


NAISH & CROFT, To the Requirements of all Users. 


150, Aima’St., | 24, University Mansions, a 
MiNCHAM: | Pataey. LONDON. Also ROLL SAND of all descriptions ready for use 


SHOULD BE EQUIPPED WITH 


_ |STEWART WHEEL MOULDING 
| MACHINES. 


Complete 
Satisfaction 


Guaranteed 


ae Standard Wheel Moulding Machine. 
No Loose Parts Liable to be Lost. 
. ACCURATE. PORTABLE. CHEAP. 


WRITB FOR PRICB AND PARTICULARS TO 


STEWART 


LONDON ROAD IRONWORKS, CLASCOW. Wheels Moulded by this Machine. 


IRON AND STEEL FOUNDRIES 


4 


WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY -BLACKINGS 


OF ALL KINDS, 


3 COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


& Ile WALKER, eEFrincHam mits, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 


KINDLY HAND US YOUR ENQUIRIES. 
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| ALL BRITISH MADE 


-_. FOR USE IN THE FOUNDRY. 
e THE BRITISH BINDERIT Co., Ltd., 


is entirely BRITISH. 


THE BRITISH BINDERIT CO. SPECIALISE IN THOSE REQUISITES WHICH 
_. ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 


“ BINDERIT” is the sand binder of proved reliability and is the most 


economical and efficient sand binder extant. 


“ BINDERIT ” supersedes all oil, oil compounds, gums or starches, and - 
excels all other water soluble binders for cohesion and porosity. 


“ BINDERIT ” is supplied in lump or liquid form, also as a powered core 
‘ compound. 


“BINDERIT” readily dissolves in cold water. 


“ BINDERIT” can be used with every kind or variety of ‘sand and is 
used for sand mixes for steel, iron or non-ferrous castings. 


“BINDERIT” reduces fettling charges to the minimum and practically 
eliminates the uses of wires or irons. 


“ BINDERIT™”’ Silica or black-washes are of unrivalled excellence and 


superior to. all others. 


FOR FULL PARTICULARS AND PRIOES APPLY TO— 


THE BRITISH BINDERIT Co., Ltd., Ke Cr 


BINDERIT WORKS, 
WHARF ROAD, 
WANDSWORTH, S.W. 


Telegrams: 
“ BINDERCOMP, WANDS., LONDON.” 


Telephone: 994 PUTNEY. 
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-KEITH-BLACKMAN 
roe and Cupola Fans 


maintain a steady pressure free from 
pulsations. 


The efficiency i is high, and -ieatilecalads 
robust, ensuring good service. 


Suitable for pressures up to 30in. W.G, 
Very economical in power. 


A power saving of over 50 per cent. 4 
has been frequently effected by 
the use of these Fans. 


CAN WE SEND: PARTICULARS ? 
James Keith & Blackman 
27, Farringdon Avenne, LONDON. 


BRICKS 


For Furnaces, 
Moulding and 
Grinding, etc. 


JOSEPH BOAM, Ltd., 
LEICESTER. 


LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 


STOURBRIDGE. 


35, Silver Street. 


Gas Fired DRYING STOVES, 
ANNEALING OVENS, &c. | 
NO SMOKE. SAVING 50 per cent. 


Adopted-by the Leading Firms. 


fo: 
— 
| 
GAS ENGINEERS, UNDERWOOD HOUSE, PAISLEY. | 
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FOUNDRY 
PLANT. 


“Rapid” Cupolas 
WITH OR WITHOUT ‘RECEIVERS 
OR DROP BOTTOMS. ae 


Roots’ Blowers 


FOR ENGINE, BELT, OR 
ELECTRIC DRIVING. 


STEAM HAMMERS, 
FORGE PLANT, 
Roors BLOWERS. 


“RAPID” CUPOLAS, 
FOUNDRY PLANT. 


CENTRIFUGAL PUMPS, 

AND FANS. 

HIGH SPEED ENGINES 5 
FORCED LUBRICATION 


A SPECIALITY. 
THE BRADFORD PATENT 


Mameajar teal B R ADF O R D. 


| 

| LADLES, HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. 


London Office— 


96 & 98, Leadenhall Street, EC. 
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The use of Mexican' Fuel Oil for industrial 
furnaces secures:—Increased Output—Saving 
in Time and Labour—Less Wastage of Metal 
—Higher Temperatures—Greater Control. 


} Anglo-Mexican Petroleum Products 


FINSBURY COURT, LONDON, E.C. LTD. 


Write for illustrated booklet: “Heavy Fuel 


Oil Installations for Industrial Furnaces.” 


NEW STEEL BARROW 


(PATENTED) 


“BRABY’S BALANCED BARROW,’ 


The Handiest and Cheapest Barrow in the market Specially designed for coal, dross, ashes, etc. Its capacity is 25 per cent. 
greater than the ordinary style, yet it can be wheeled with half the labour. and can be emptied much more quickly. It isa 
perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawa into the barrow direct from the furnace. 


BRA BY for high grade STEEL 


SHEETS & PLATES up te 


15 FEET LONG 

RANGE of GAU' 8 to 30 W.G. 

RANGE-of WIDT 12 to 60 in. 
BRABY..- improved wrought STEEL 

BARROWS. EOGIES, TRUCKS. 

G . PIPES, &c. 
BRABY for Iron and STEEL 
ROOFS and BUILDINGS. 


BRABY for unbreakable STEEL 
SASHES, CASEMENTS. and 
PUTTYLESS ROOFLIGHTS. 


PRA BY caivacized 


SHEETS : “EMPRESS” & “SUN” BRANDS 


FREDERICK BRABY & Co. Ltd., Eclipse Iron & Galvanising Works & Steel Sheet 


Rolling Mills, Petershill Road, GLASGOW, 
Show Rooms and Aluminium Warehouse, 124, St. Vintent Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. : 
Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. CONTRACTORS to BRITISH and 
FOREIGN GOVERNMENTS. Téleg:—" Braby, Glasgow.” 
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844, LINCOLNS INN FIELDS. 
KINGSWAY. LONDON. W.C. 


LOWEST PRICES FOR— 
Best Washed Weish Poundry Coke. . ye 
Best Durham Foundry Coke. 
Special Brass Foundry Coke. 
Best Quality Ground Ganister. % Large 
Nottinghamshire Red Sands. ee Lancashire 
Rolled Sand & Facing Loam. NY) Foundry Coke. 
Pure Plumbago ge Best Yorkshire Steel 
Limestone. Coke. 
Smith's Oerbyshire Foundry Coke 

Breeze. @ Worcestershire Red Sands. 


‘waequalled for Brass and Alumialum) 


i Superfine French and Belgian Sands 
Coal Dust. 


os Anthracite, Steam and House Coal. 


Smokeless Welsh Steam Wagon Coal. 


COMPLETE PATTERN SHOP PLANT 


LESS COST, LESS POWER, LESS ROOM —AND BETTER RESULTS. 


1265 wniversai 
Wood Workers in 
actual operation. 


S00 ot thie num- 
ber bullt and sold 
in one year. 


Made in 7 different 
sizes and for any 
Particular purpose. 


COMPLETE LIN 
WooD won 


Sele British, Colonial 
and Foreign Selling 
ents — 


Ao 
UNIVERSAL 


Saw 


all possible ettach- 


Our Famous Uni- 
versal d Worker, 


mente, stands cém- 
plete as a band sew, 
jointer, saw table, 
single spindie 
shaper, two spindle 
borer, mortiser, 
tenoner, rim borer, 
folioe rounder, whee) 
equaliser, diec 
sander, drum 
sander, pane! raiser 
‘and knife grinder. 


The Famous Un versal Wood Worker 


MACHINERY CORPN. LTD., LONDON, E.C.’ 


‘ 
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IRONWORKS, HUDDERSFIELD: 
{ TRY A | 


BROADBENT CRANE 


YOUR FOUNDRY 


AND SAVE 


Tels: Broadbent, derchald: 
. Tele: 1581 (4 lines). 


AND |STEEL FOUNDERS 


If you have any difficulty in getting your Metal clean enough and 
liquid enough, try our 


WASHED FLUOR SPAR FLUX 


which can be used instead of or in conjunction with, Limestone 


THOMAS WILKINSON & CO., LTD., 


THE ‘*PORTWAY’’ 


PORTABLE CORE: OVENS | 


For Gas or. Fuel. | 


TESTIMONIAL. 
The Braintree Ca 


with Che Cove Oven ou. Wefindit § 
drie; the quick! bu hem very and cconom: to use and ds 
super ether ovens of ye have in 
Will you please quete your. best for fou e it. 
Youre faithtu 
stoned) LAKE, Director 


G. PORTWAY & oven Wonks HALSTEAD, ESSEX. 


hapel Hill Foundries, 


q 
| 
| 
| TIME, LABOUR ann EXPENSE. : 
Laurence Pountney Hill. E.C. 
i 
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LADLES 


OF ALL KINDS AND FOR ALL PURPOSES. 


From 28 LBS, 10 
50 TONS. 


ASK FOR PRICE LIST. 


EVANS 


BRITANNIA WORKS. 
BLACKFRIARS. 


MANCHESTER. 


e 


TELEGRAMS “ LADLES, MANCHESTER.” 
TELEPHONE 2297 CENTRAL, MANCHESTER. 
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EVERYTHING FOR THE FOUNDRY. 


Che Crade 


EW YORI 
LIBRARY 


0193 


LENOX AND 


ASTOR, 
TILDEN 


urna 


AND PATTERN MAKER. 


THE OFFICIAL ORGAN OF THE BRITISH FOUNDRYMEN’S ASSOCIATION. 


Vol. 18. 


JANUARY, 


1916. No. 169 


PUBLISHED THE FIRST WEEK IN EACH MONTH. 


Subscription Terms: 7s. 6d. per annum, post free. 

To piace the ** yournal ” within the reach of Working Moulders 
and Pattern-makers, the Proprietors will accept subscriptions, not 
less than three in number from one shop, at the reduced rate of 5s. 
per annum, such order’ to be countersigned by the superintendent or 
foreman. 

All commtunications to be oe eg ssed to the 
Publisher, as the case may be, 


The Trade Journal, 
165. Strand, London, W.C. 


Editor, or to the 


WE INVITE PRACTICAL ARTICLES ON THE TRADE IN 
ALL ITS BRANCHES, WHICH WILL BE PAID FOR. MSs. 
SHOULD BE WRITTEN ON ONE SIDE OF THE PAPER ONLY. 


BRITISH FOUNDRYMEN’S ASSOCIATION. 
LIST OF SECRETARIES — 


General Secretary: E. A. Pilkington, Cottesmore, Oakham. 
: A. Harri ,705,™ ster Road, Cast! 
Birmingham : C. Grindlay, 39, Copeley Hill, Erdingt 
Birmingham. 

Sheffield and District : J. Dickinson, 157, Abbeyfield Road, 
Pitsmoor, Sheffield. 
Scottish: J. Macfariane, 3, 
Glasgow. 

: Al 


Sharrocks Street, itbrox, 


Hayes, 165, Strand, London, W.C. 
Halifax: J. G. Robinson, 17, Gibraltar Road, Halifax. 
Newcastie-on-Tyne: H. A. J. Rang, Cleveland Road, North 
Shields. 


Eas : H. P b 


ton, 15, Wolfa Street, Derby. 


Contents, 

PAGE 
Moulding of a Condenser Body 15 
Cast Malleabie [ron and Cast Steel. . 18 
Core-Binders as as 27 
Prevention of Shots and Cavities in Iron Castings — an 32 
New Method of Making Basic Converter Bottoms a & 35 
Electric Transporters for Factories . . 33 
Copper and Aluminium Alloys 4 bs 34 
Melting Aluminium Chips .. ail 3 
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Open-hearth Furnace, Chequer Design 45 
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Forthcoming E Events. 


JANUARY | ARY 22 
British Foundrymen’s Association | Birmingham Branch).— 
in Non-ferrous Alloys,”’ by F. Johnson, M.Sc. 
JANUARY 28. 
Association (East Midlands Branch).—* Brasses 
by H. L. Reason. 
JANUARY 29. 
British Foundrymens’ Associaticn (Neweastle-on-Tyne Branch).—Lectwe 
by Professor A. Campion (Glasgow). 
FEBRUARY 5 


“ Cnill Castings 


British Foundrymens’ 
and Bronzes,” 


British Foundrymens’ 
orthodox Patterns,” by J. R. Moorhouse. 
FEBRUARY 12. 
british Association (Scottish Brarch).— 
Practice,’ by R. B. Robinson. 
FEBRUARY 18. 
British Foundrymens’ Association (lordon Brarch).— Some Scientific 
in Steel Founding,” by W. A. Naish, A-R.S.M.., 


Notes on Cupola 


Association (Lancashire Branch).—** Some Un- 


NOTES AND COMMENTS. 


British Trade Abroad. 


To state that at the conclusion of the war every effort 
will have to be made to expand our exports to foreign 
countries is to remark on the obvious; but when the 
question of methods and business enterprise is discussed 
one finds that in many directions changes will have to 
be initiated. There are some who are inclined largely to 
credit Germany's economic progress to Government aid ; 
and undoubtedly to some extent that has been a v 
useful factor, though we are inclined to think that it 
alone would have had little effect. Co-operation of the 
Government of a country and its officials abroad requires 
to be supported by energy and enterprise on the part of 
manufacturers and their representatives. In some 
markets the latter have failed by reason of lack of informa- 
tion and support from our Government representatives, 
but in other cases the efforts of our commercial attachés 
have been expended to little purpose through manu- 
facturers lacking enterprise. These factors, and also 
the present banking systems of the country (which are 
certainly not conducted on the basis of expanding British 
commerce abroad), require to be taken into consideration - 
in the future. 

With regard to Government aid, Mr. H. P. Rowell, 
discussing the industrial situation before the North-East 
Coast Institution of Engineers and Shipbuilders, remarked 
that one outstanding result of the war would be a marked 
change in the attitude of all departments and sections of 
our Government ‘towards the trade and manufactures 
of the country, and with regard to education as bearing 
on these. “It is quite comprehensible,” he said, “* that 
the political representative of this country may consider 
that he cannot properly assist a particular British subject 
to secure an order, but it is wrong that he should not 
realise that it is of first importance that the country he 
represents should secure the order. In my _ personal 
experience, after having secured an order I have known 
the German Ambassador go to the ruler of the country to 
get it cancelled. On the other hand, I have been told 
by a similar British representative that he could take 
no interest in the securing of orders, even for warships, 
by British subjects unless he could be satisfied . that 
irregularities were occurring, and that while this was not 
the case he had no concern in the nationality of the 
successful firm. I think it is not too much to say that 
such an attitude, much less such an expression of opinien, 
would have been extremely likely to lose a German Minister 
his post. Most of our important Embassies have now 
commercial attachés, who in many cases are men of 
exceptional energy and ability, and who are doing excellent 
work. The extent to which ‘they are supported person- 
ally, however, by the diplomatic side of the Embassy is 
a matter which might be investigated with advantage to 
them and to the country they are endeavouring to serve,” 

It is agreed that intervention in affairs of business by a 
diplomatic agent is not likely to commend itself to that 
body, and if exercised in favour of one British firm against 
others would be grossly unfair ; but every order secured by 
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this couritry is a commercial benefit to the country. 
Further, where a firm does show enterprise and initiative 
in cultivating a foreign market, it might fairly be expected 
that the nation’s employés—to wit, the consular and 
diplomatic representatives—would render all possible 
aid by way of influence and information, without dis- 
criminating between British firms as such. It is a stupid 
and costly affectation for the services in question to 
dissociate themselves from the commerce of their nation, 
as they"are too often fond ofydoing. 

Overtime and Output, 

The value of persistent “ overtime ~ in works operations 
is a subject which at present calls for careful consideration ; 
for under pressure of war necessity and the urgent demand 
for output, many works have for months been operating 
almost continuously. There are, of course, certain trades 
which necessitate continuous day-and-night operation 
and in such cases suitable shifts are arranged, each 
representing a normal day. But as the pressure on some 
trades is intermittent and does not justify continuous 
working, the practice of working * overtime” or excess 
hours overthe normal dayis adopted. It might at first 
seem that since the overhead expenses are not increased 
this extension of the producing hours would make for 
economy. In practice, however, it will be found that 
overtime and long hours are not economical in any trade 
which demands individual skill, initiative or energy on 
the part of the men. 

There is for every man arestricted number of hours 
during which he can continuously follow the same occupa- 
tion, at the same rate and with the same accuracy. Under 
the influence of enthusiasm or other excitement, that num- 
ber of efficient hours may much exceed the normal working 
day for a short period; but it involves drawing on the 
man’s reserve of energy and cannot be continued 
indefinitely without opportunity to recuperate. The 
nature of the occupation, too, is a factor in determining 
the efficient period of working, which accordingly varies 
with different trades or occupations.. But it is fairly 
safe to affirm that the working day which practice has 
established as normal cannot be materially exceeded and 
efficiency maintained. There are exceptional conditions 
which may demand excessive overtime for short periods, 
and where the result justifies the departure. Most 
break-down jobs in engineering, for example, pay for 
overtime by reason of involving other considerations 
than mere efficiency in production. But manufacturing 
operations employing skilful craftsmen are not in the 
same category. 

When fatigue, mental] or physical, becomes considerable, 
as after many hours’ work, the worker’s reaction time 
inereases—his body ceases to respond readily to the 
dictates of the brain—and consequently he works slower. 
Tf, then, the working day is lengthened unduly, the worker 
starts the next day’s work unfit for fully efficient operation; 
and it is quite possible by lengthening the day’s work to 
actually reduce the output of a plant which is dependent 
on the skill of the men rather than on machine operation. 
An additional consideration, particularly in such plants 
as foundries, is the increased risk of accidents when 
the men are fatigued—a risk involving the work as well 
as the men. 

It would, of course, be absurd to claim that the normal 
working day should never be exceeded ; but it is certainly 
the case that the output of many foundries could be better 
and more economically increased ‘by turning attention to 
proper tools, appliances and machinery than by making 
exeessive demands on the capacity of the men. With 
the present shortage of labour a compromise involving 
proper equipment and supervision, coupled with the least 
possible extension of the working day, would generally 
give the best results. There is little, possibility of 


avoiding overtime under present conditions, but everY 
attention should be paid ‘o all other possible means of 
increasing output, so as not to decrease the efficiency 
of the men unduly. 


Installation of New Foundries. 

The foundry trade is much to the front at present, and 
many engineers who in the past have paid little regard 
to the foundry (except to regard it as a more or less 
necessary nuisance) now contemplate starting such a 
plant as an adjunct to their works. This is particularly 
the case in regard to non-ferrous work, for brass and 
bronze casting can be conducted on a more modest scale 
than iron founding. It is not for us to discuss the 
advisability of starting new foundries at the present time, 
for the immediate prospects of remunerative employ- 
ment and the possibility of making good use of the plant 
later must essentially differ in individual instances. 
But when it has been decided that a new foundry is 
justified by present and future prospects, the procedure 
requires mature consideration, or it may result in sad 
disappointment. Founding is not a fool’s game if it is 
to be coriducted as a commercial affair, and more than a 
casual knowledge of the business and technical sides of 
the trade is necessary. Even when the business man 
has satisfied himself that there are orders to be booked 
at a remunerative price, the subject must be weighed up 
in the light of-installation costs and the capacity of the 
plant to handle work and expand if necessary. 

First, then, it is necessary to'form some idea of the 
probable output for the first couple of years, and con- 
struct a building that will nicely accommodate that 
output; but with a view to future developments the 
possibility of extensions of capacity must be borne in 
mind. It is not always the most compact and handy 
plant that is the most readily extended—in fact, it is 
often, the reverse. Even if ground space and buildings 
are available for future developments, the lay-out for an 
initial installation may be a bad nucleus for growth. 
Care must be taken, then, to so dispose the various depart- 
ments that future additions do not disturb the harmony 
of the plant. The unit system—in which sections of the 
whole foundry are self-contained—has much to recom- 
mend it, but is strictly more suitable for a definite manu- 
facturing plant than a general foundry. With factory 
production growth of output can be almost automatically 
obtained by adding to the foundry units. But in general 
founding a different style of flexibility is needed. 

In the matter of equipment, too, there is plenty of scope 
for the uninitiated to sink money in plant that will never 
be fully used, or, on the other hand, to hamper the pro- 
ducing capacity through lack of a relatively small outlay 
on proper appliances. Where a considerable variety of 
alloys is to be handled in small quantities, a battery of 
small coke-fired pit furnaces is often a valuable feature 
of the plant, particularly if supplemented by furnaces of 
a larger capacity. Where the quantities of one alloy 
justify . it, modern tilting furnaces—coke or gas fired— 
are often suitable and lend themselves to economical 
production. Moulding machines, handling appliances 
and runway systems, and a number of other oft-desirable 
features of foundry equipment may be valuable or 
practically useless according to the amount and class of 
work and also the disposition of the foreman to utilise 
them. It is good policy in starting a new foundry to 
secure the foreman first, if possible, and then embody his 
suggestions as far as reasonable in the scheme as developed. 
This would often save much unnecessary outlay on plagt 
that is not suitable to the work, apart from avoiding fric- 
tion in the future. Failing that, recourse can generally 
be had to some one with the necessary knowledge of the 
requirements of founding to indicate the most suitable 
procedure. 
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The Moulding of a Condenser Body. a 


By ‘“ Tubal Cain.’’ 


The following article describes the casting of con- 
denser bodies in the largest foundry in Australia, at 
Castlemaine, Victoria :— 

It is usual to sweep up condenser bodies in loam, but 
in the instance now described the design and dimensions 
of these particular castings induced a departure from 
the usual methods, and they were rammed up in sand. 
We were further influenced by the fact that in addition 
to 24 bodies there were also 24 water ends required, and 
we were able to make an iron pattern do service for both 
moulds. The water ends were 18 in. deep, so the pattern 


was made the exact depth required. Another advantage 
gained by one pattern for both castings was the perfect 
matching when the castings were bolted together on 
completion. 

On starting the job a strong foundation plate was 
made with dabbers cast on 18 in. long, and all necessary 
lugs, both interior and exterior, were cast on to facilitate 
the bolting down when ready for casting. This plate 
weighed 6 tons, and was levelled in its position on the floor 
to remain until the completion of the order. These other 
dabber plates were required for the exterior, and they 
were made as required. 

A centre to take a 3-in. spindle was fixed in the floor 
for the purpose of squaring and adjusting the pattern ; 
this is shown in Fig. 1. The main core plate for lifting 
the interior is also shown in Fig. 1, and also some of the 
bolts for securing the grids (shown in Fig. 2) in the shute 
section of the main core. Before any of the pattern 
is placed in position, it is necessary to make a seating 
for the main core plate ; this plate is 3} in. thick, and has 
three, stout loops cast in it for lifting purposes, also 


a row of l-in. bolts on the shute side. This plate is 
well bevelled to allow it to be withdrawn from its 
seating without damage to the bottom of mould. The 
bed or bottom face of the mould is made simultaneously 
with the seating of the core plate, and in this are placed 
several iron packing pieces right on to the foundation 
plate ; these are to prevent the iron pattern from sinking 
into the face of the mould. 

With the core plate in its seating we start the mould 
by adjusting the iron pattern on its bed. A complete 
pattern of the bottom flange is provided in sections 


and this is also placed in its position round the iron 
pattern. The shute part of pattern shown in Fig. 1 
is of a semi-skeleton type, and this is placed up to the 
iron pattern and held in position by packing. Before 


‘ramming is started the iron and wood patterns are care- 


fully checked, squared and adjusted by the aid of the 
3-in. spindle shown in Fig. 1. 

The exterior of the mould is now rammed to the top 
of the iron pattern, and it then becomes necessary to 
draw the pattern a stage, and also to add No. 2 dabber 
plate, as shown in Fig. 4. As the pattern is drawn a 
stage so it must be carefully checked and squared to the 
spindle. The main runners or in-gates are now set in their 
positions one on each side of the outside flange of the 
shute and near the bottom. As the ramming proceeds 
dabber plates Nos. 3 and 4 are placed in position. The 
iron pattern is drawn by several stages until the full 
depth of the exterior part of the mould is complete. The 
iron pattern is then finally withdrawn, a strickle is 
secured to the spindle, and the circular part of the mould 
is trued up and just a slip of fine loam added. While 
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this is desirable it is not always necessary, as the pattern 
leaves the mould in good order. 

The wood or shute part of the pattern is now with- 
drawn, but all bosses, brackets, ribs, facing strips, ete., 
are left in their place, and some of these, including the 
feet, can be seen in Fig. 2. Strips of proper thickness 
are now placed around the mould and all is made ready 
for the ramming up of the interior of mould or¢ what is 


termed the core. The main core plate being in its seating 
and the thickness strips likewise in order, grids and plates 
are bolted on to the main core plate to carry the large 
body of sand in the shute. These grids rest in a cast- 
iron slotted frame, and this frame rests on a solid founda- 
tion in the print of the shute. To this frame is attached 
a }}-in. bolt, with an adjustable shackle, which is shown 
clearly in Fig. 2, as are also the grids and plates of the 
shute, likewise the thickness strips around the circular 
part of mould. 

The ramming of the core now proceeds for about 12 in., 
when the thickness strips are drawn a stage, and addi- 
tional dabber plates in sections are placed round the 
circular part. These plates, although somewhat similar 
to the exterior plates, are made in short sections to 
facilitate the release and stripping of the casting, and with 
one or two éxceptions the whole of these plates and grids 
were used from the start to the finish of the 24 castings. 
The wall of the circular part of the core is about 12 in. 
thick, and the inside of this wall is supported by 
wrought-iron plates rolled to the proper circle and 
fitted inside the dabbers.. As the ramming proceeds 
further plates are added, and the thickness strips are 
drawn until the top of the mould is reached. All dabber 
plates have slotted lugs which are secured and bolted, 
and when all is complete a rigid and compact core is 
formed, which with care can be lifted about without show- 
ing sign of crack or springing. 

As the exterior and interior are now rammed up to 

} 


_ tackle. 


the full depth, it is necessary to ram up a top part or cope 
on what is called the web of the shute. This cope or 
top part is 12 ft. by 7 ft., and covers the whole of the 
web and part of the top flange; it also has the two 
main runners through it as. well as a few risers. The top 
part is rammed and staked in the usual way and lifted 
clear, and when finished is stoved. That portion of the 
mould not covered by the top part or cope is covered by 
two circular plates, which are seen in position in Fig. 4. 
These plates are about 18 in. wide, and in them are cast 
a few 3-in. holes for risers. 

As far as possible all thickness strips are now with- 
drawn, which leaves a clearance for the core or interior 
of the mould to be lifted out of its seating, and as this 
core weighs about 14 tons, it is necessary to have strong 
The chains are adjusted to the two central 
lifting loops (one of which can be seen in Fig. 1) in the 
core plate, a third is adjusted by a turnbuckle, and the 
fourth to the shute portion of the core by the screw shackle 
shown in Fig. 2, and when all the chains are taut the core 
is lifted out of its seating and placed on the stove carriage 
ready for finishing and drying. 

The remainder of the thickness strips in the shute 
can now be removed and the whole of the mould finished 
and blackened ready for drying, and this is done by 
building a fire of wood logs in the centre of the mould 
after the core seating has been well protected from 
damage. With one night’s drying the mould is ready 
for all small and large cores such as the branches, feet, 
etc., to be put in their respective prints and. positions. 
The mould then receives another firing, and the following 
morning after cleaning out is ready for the reception of 
the main core. 

The core is again lifted and carefully plumbed, and 
Fig. 3 gives a good view of it ready to be lowered into 
position. A few lighted candles are placed at the bottom 
of mould, and it is usual to have half-a-dozen hands to 
steady the core while being lowered into its seating. This 
operation usually occupies 15 minutes, and with the 
exception of the first casting it has not been necessary to 


lift the core when once in its seating. The print of the shute 
is now rammed &p when all vents are secure, the top part 
covering the web is lowered into position and the two 
circular plates which cover the flange and top of mould 
are put in their place, 
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The mould now being closed, it has to be well secured in the hands of the dressers in 18 hours from the time of ° 
for casting, and a good many rails and bolts are used -casting. Fig. 5 shows the casting. 
ju the operation, as shown in Fig. 4. A runner box is So far 24 of these castings have been made and carted 


laced on the 12-ft. by 7-ft. top part and a runner basin -78 miles by rail to their destination. A very satisfactory 


Fia. 4. 


‘with a capacity of about 1 ton is made up, also all risers feature of the job is the perfect matching of the bodies 


and feeder heads. 


and water ends, and while different methods of moulding 


The method of casting is*with a 9-ton ladle at the could be adopted, better results in the matching could 
main runner and a I-ton ladle at the opposite side of not be obtained. The complete order comprised 
mould. As scon as the casting is set we start to 24 half-bodies, 24 water ends, and 24 end covers, 


strip the inside, as it is 
essential for the core to be 
released to allow contrac- 
tion. The,top part and 
top circular plate are re- 
moved, and all the dabber 
plates used for the core 
have to be unbolted right 
down to the seating, and 
when this is done prac- 
tically the whole of the 
tackle used in the building 
of the core can be removed 
by the crane with ease, 
and is usually done in 
about one hour. The 
main core plate is not re- 
moved, as this is below 
the bottom of the casting 
and does not interfere 
with the contraction. All 
exterior plates are removed 
and the casting is usually 


and when complete formed 
12 condensers, which: is 
said to be the largest 
single condensing unit in 
the Southern hemisphere. 


PATTERN METAL.— 
A useful formula for a non- 
shrinkable white metal for 
use in making metal pat- » 
terns is as follows :—Tin, 
45 per cent. ; lead, 45 per 
cent.; antimony, 5 per 
cent. ; bismuth, 5 per cent. 
The foregoing mixture 
melts very easily and 
should not be poured too 
hot, as it runs very freely 
at a low temperature. 
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Cast Malleable Iron and Cast Steel.* 


By A. Harley. 


Being concerned in the manufacture of both malle- 
able cast iron and mild-steel castings, the writer has not 
only had to reflect very often on the different processes 
involved, but also to compare the characteristics and 
relative merits of the two metals. 

Broadly speaking, the subject in which we are interested 
is the production of light castings in malleable iron and 
in mild steel. The writer's experience of recent years 
has been in the production of castings for the motor and 
cycle trade, and the following remarks naturally apply 
more particularly to that class of work. Such as it is, 
the field is a vast one, and it is obviously impossible in 
the time at disposal to cover the ground even in the most 
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general manner. It is therefore proposed (a) to mention 
a few general considerations ; (b) to deal with the pro- 
duction of molten metal; and (c) to put before you a 
series of tests made on cast malleable iron and cast steel. 


General Considerations, 

Among foundrymen sharp differences of opinion 
exist concerning the best methods of production, and 
among both foundrymen and engineers there is con- 
siderable diversity of opinion as to the relative merits 
of the two metals as applied to various purposes. With 
regard to the former, these differences of opinion occur 
at eve y stage of production. One man puts his faith 
in cer. «in brands of iron; another may not worry about 
the particular brand if the analysis is according to his 
liking. One man will say that good malleable cast iron 
cannot be made with cupola metal; another will affirm 
that he is doing it. On the moulding floor one man favours 
the use of chills; another places a feeder wherever he 
thinks it necessary and ‘sometimes where it is not. 

In regard to annealing malleable cast iron, no two men 
think alike. One man will swear by round ovens; 
another will swear at them. One man believes in soaking ; 
another will ask how it is possible under the present 
restrictions ; and so on. 

One engineer recently advocated the employment of 
malleable cast-iron in preference to cast steel for motor- 
lorry road wheels. The suitability of the metal was not 
only emphasised, but a great point was made of the greater 
ease and lower cost of production. My experience would 
lead me to differ on both counts. First, I doubt whether 


* Read before the Birmingham Branch of the British Foundrymen’s 
Association, November 27, 1915, Mr. J. Shaw in the chair.’ 
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malleable is at all suitable for such a job; and secondly, 
I am decidedly of opinion that in this particular instance 
a steel casting of high quality could be produced more 
cheaply than a malleable-iron casting. 

The engineer has to weigh up all the pros and cons in 
coming to a decision, and one of his chief considerations 
is, undoubtedly, the question of cost. The cost, or rather 
selling price, has a good deal to do with the question of 
quality. The cult of cheapness can be carried too far. 
The “malleable” trade particularly has suffered from 
this very thing. The cutting of prices has not always been 
accompanied by a reduction in cost due to improved 
methods of production. More often the reduction in cost 
has been accomplished by the use of inferior material. 
The buyer is not free from blame in this matter. With 
too many, orders are placed at the lowest price irrespective 
of quality. They have acted on the principle -that 
“malleable iron is malleable iron all the world over.” 
People sometimes get what they pay for. 

In fact, the design not only influences cost, but very 
often the quality of the casting, too. The foundryman 
should be consulted in this matter, and in an efficiently- 
managed concern this is done, and alterations suggested 
are made where possible. Even when the best has been 
done with a design, in most cases there will still be plenty 
to engage the foundryman’s skill. 

With regard to the relative cost of malleable iron and 
steel castings, it is difficult to make a definite pronounce- 
ment. For very light work, say under 3-in. section, the 
cost tells against steel; over this section, in favour cf 
steel. This is necessarily a rough generalisation, a 
obviously much depends on the size and shape of the 
casting. 

The actual foundry cost is not the only point to take 
into consideration. At present, greater machining 
allowances are required for steel. On the other hand, 
the greater strength of steel allows a relatively lighter 
casting to be used. 

For certain classes of work—such as cycle parts—a 
fine skin is absolutely essential, as the majority of such 
parts have not only a very small machining allowance, 
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Fig. 2.—SHrinKaGE OF MALLEABLE Cast IRON. 


but subsequently have to be enamelled or plated, wherel y 
any irregularity on the surface would be intensifiec’. 
Malleable cast-iron, therefore, is in favour for such work, 
but progress is being made with steel in this respect. A 
point in favour of steel is the quick delivery that can Le 
eftected. 
Cupola Melting of Malleable Cast Iron. 
Bgpadly speaking, the particular melting methcd 
adopted is governed by the class of work and the output 
to be handled. Certain prime essentials are necessary 
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in every furnace melting any metal on a commercial 
scale. All foundrymen are acutely aware of what these 
essentials are. The metal must be of ample fluidity, 
, correct and regular in composition, and produced at a 
reasonable cost. 

Dealing with malleable cast iron first, the three 
principal types of furnace in use are :—({1) The crucible 
furnace; (2) the reverberatory or air furnace; (3) the 
cupola. 


The air furnace is used chiefly in the production of — 


black-heart malleable. In the production of Reaumur 
malleable the cupola and crucible furnace are almost 
universally used. Where the output justifies it, the 
cupola should have preference. The crucible furnace 
is usually credited with giving better quality metal 
than the cupola. This may be so, although it is not 
altogether obvious why it should be so. It may be due 
to the fact that the percentages of carbon and _ silicon 
are not subject to so much alteration in the process of 
melting. On the other hand, it'has always seemed to 
the writer that variations in the iron as delivered were 
more likely to be perpetuated in the molten state when 
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Fic. 3.—Enouish BLAcK-HEART MALLEABLE Cast IRon. 
A, Ever, anp B, Centre, Pouish Arrack; OC, 
CENTRE, ETCHED. 


Bar Cr. | CC. | OG 8. | Wn. 
2.57 ‘Tr. | 257| 0.66 0.034 | 0.11 | 0.40 
260 Tr. 2.60) 0.62 0.038, 0.11 | 0.39 
US. | Yield. | %C. | He | Imp. Batch 
oO. 
| 1393| 11.70) 5.0 | 10.75) 181| 
15.90 | 12.09 13.39) 1164) 90 | 6.5 | 


melted in the crucible furnace. Anyhow, the cupola 
furnace is much more economical to work, the metal 
can befobtained in afhigher state of fluidity, and I am 
convinced that by taking certain precautions the metal 
can be obtained much more regular in composition. 

In the production of malleable cast-iron, a uniform 
composition in the hard state is of the utmost importance. 
It is irregularities in the hard metal which lead to most 
of the difficulties in annealing. I do not advocate any 
particular analysis as being right and all the others wrong. 
The point to be emphasised is that, having decided on 
what is the most suitable composition for the class of work, 
the furnace should give (with reasonable limits) molten 
metal of that composition throughout the melt. Any 
change in the metal must be intentional and known, so 
that the castings subsequently can be graded and given 
the annealing treatment most suitable to their com- 

sition. 

In the following notes will be described as shortly 
as possible the means which the writer has found it 


necessary to adopt to obtain this control. The exist-" 


Fic. 4.—Biack-HEaRT Cast Iron. | 


A, Epoece; B, Next to Epce; C, CENTRE. 


Bar. Of (co. | ca. 8. P. | Ma. 
1” ..| 2.50 | Tr. 2.50 141| 0.12| 0.066| 0.41 
241] Tr. 2.41| 142| 0.07| 0.40 
U.S. | Yield. %R. | Imp Batch 
o. 

i” — | 0: 30|LA 


ence of a laboratory or facilities for obtaining analyses 
is assumed, and also that the furnace is fairly correct in 
its proportions, and that there is an even supply of air 
at the correct pressure. Attention is thus confined to 
the raw material which goes into the furnace. 
Pig-iron.—This must be bought to specification and 
adequately checked. We have found it advantageous 
to give each separate consignment a reference num- 
ber. This number is not only attached to the heap of pig- 
iron in the yard, but is used in all subsequent records, 
A separate stock card is made out for each consignmennt. 
This card shows the analysis and also the usage. 
Scrap.—This also must be graded according to analysis, 
the silicon content being sufficient asa rule. This grading 
of scrap is rather important, although it might be inferred 
that if the molten iron is regular in ‘composition, ‘ 
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Fic. 5.—‘‘ Bastarp”’ BLACK-HEART MALLEABLE CAST 
Tron. A, B, Next To Epce; Centre, 


Bar. | CT. | CC. Si. | 

1° ..| 326) 082] 244) 0.90) 029] 003| 
| U.S. | Yield. | | %C. | | Imp. Bately 


the scrap will be so also. If the scrap is melted up daily, 
however, the composition of the metal will change,’ due 
to the fact that a certain portion of the metal is, of 
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necessity, melted over and over vgain. To keep perfectly 
straight, small daily adjustments would be necessary in 
the virgin pig used. To avoid this, the scrap from one 
mix is accumulated so long as that particular mix is in 


Fic. 6.—Reavmur Cast Iron. A, EDGE 
(Ferrite); B, Next to (Pearuitic); C, 
Centre (CEMENTITE NETWORK). 


Bar | OT. | 00.) 0a.) | 8. P. | Mn. 
1’ 2.55; 1.05| 1.50] 0.59/| 0.36 | 0.054) 0.13 
i” 2.30) 1.08) 122| 0.58/ .0.39 0.054) 0.11 

U.S | Yield.) %E. | %C | H. | Imp. | Batch 

— | 67| 27! 1 


English malleable pig-irons usually contain a pretty high 
percentage of this element, and it is undesirable to increase 
this by any appreciable amount. The coke also should 
be uniform physically. The coke we are using at present 
shows the following average composition :—Fixed carbon, 
93.65 per cent. ; ash, 5.65 per ceht.; sulphur, 0.70 per 
cent. 

Another coke shows a lower sulphur (0.53 per cent.), 
but a higher ash (8.60), and consequently a lower per- 
centage of fixed carbon. It is not quite so good as the 
first in physical qualities. 

Definite knowledge must be acquired with regard to 
the inevitable changes that take place in the’composition 
of the metal during the melting process. These changes 
must be allowed for. The elements‘affected are carbon, 
silicon, and sulphur. The amounts of these elements 
present, and so the relative proportions, largely deter- 
mine the annealing treatment required. We have found 
that these losses and gains vary throughout a heat. 
With silicon, for instance, the loss‘in our practice‘at the 
beginning is 0.23 per cent. This will diminish fairly 


use, If the silicon has been kept fairly regular, this heap 
of scrap can be incorporated in the mix at a subsequent 
date, with the comfortable feeling that you know what 
you are using. If the silicon content has radically 
altered through some unforeseen cause, this is quickly 
known by the daily analyses of the cast metal, and both 


Fic. 8.—Hicuer Smicon ReaumurR MALLEABLE CAST 


Tron. A, Epaz; B, Centre; C, Centre at 1,200 
A DIA. MAG. 
Bar. CT. | Cc. | 8. P. | Ma. 
1’ ..| 2.07] 0.72] 0.39 0.045 | Tr. 
a? 285 | 085 | 2.00] 0.71 | 0.39 | 0.051) Tr. 
U.S. | Yield. | %E. | %C. | H. Imp. 
1° | 17.15 | 1.50) 1.128) 2 
4° 117401 1.00 | 1.480 149! 2 


Fic. 7.—Reaumvur Cast Iron. A, EpGE 
B, Centre; C, Centre at 1,200 pra. MAG. 


Bar Cr. | | 8 P. Ma. 
2.64| 081 | 1.83 | 0.52/| 0.50 | 0.066 | 0.09 
2.03 | 0. 1.05 | 0.56 | 0.46 | 0.067) 0.11 

U.S. | Yield. | | %C. | H. | Imp. | Batch 
—— No. 
4 
2481 — | 10 | 183! 2 | 


castings and scrap with this altered silicon are separated 
from the normal metal. 

Coke of the best quality must be used. The sulphur, 
particularly, should be as low as possible. Ordinary 


regularly until 0.14 per cent. only is recorded. Then 
just at the end we may get a sudden jump back to 0.21 per 
cent. Sulphur acts in much the same way. At the 

inning we get an increase of 0.07 per cent. ; towards 
the end this comes down to 0.003 per cent. 

The importance of good hot metal of suitable and 
regular composition cannot be over-emphasised. This 
applies to all metals, but very particularly to malleable 
iron and cast steel, and expenditure to secure this is 
amply justified. It is the foundation on which a good 
casting is made possible. Neglect or carelessness in this 
direction renders all subsequent care and skill useless. 
Many of the troubles that are usually put down to 
defects in moulding and core-making really originate in 
defective melting. In casting malleable iron, for in- 
stance, sears, cracks, draws, and blow-holes may be 
avoided to a considerable extent ; but, over and above 
this, the successful annealing of malleable iron is only 
rendered possible by the metal being suitable and 
regular composition. ins. 
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The Annealing of Malleable Iron Castings. 

The annealing of malleable iron requires a good deal of 
skill and experience, even when the hard metal is every- 
thing that it should be. There is no royal road to success 
in this process. Each man must ‘work out his own 
salvation. The knowledge acquired from other people 
is no doubt useful, but the knowledge obtained from hard 
experience is the best. 

The following observations on annealing are not put 
forward, therefore, as infallible dicta. They are, how- 
ever, the result of practical experience, and may be 
helpful to some who are engaged in this most difficult 
business. A brief summary of the writer's views on the 
metallurgical process of annealing would run somewhat 
as follows:—*‘ Any process in which equilibrium is 
established and maintained between the breakdown of 
the cementite and the diffusion of the carbon towards 
the exterior is likely to give satisfactory results.” 

The precipitation of carbon is governed more by 
composition than anything else. Take the influence of 
silicon, for example. With low-silicon metal of, say, 


amounts present. In fact, the influence of these con- 
stituents must be so regulated as to obtain the balance 
already mentioned between the rate of diffusion and 
the break-down of the cementite. To illustrate this 


0.3 per cent., precipitation is retarded. With a high- Fic. Ba MALLEABLE Cast Jno. A, Epes 

silicon metal, on the other hand, precipitation may take B, Next to Ener; C, CENTRE. 

place too soon, or, in other words, at too low a tem- 
Bar. | Cr. | Ce.) Ss.) 
..| 193 0.73 | 1.20! 0,50] 0.47 | 0.032 | 0.066 
-.| 152 | 0.27 | 1.25 | 0.50 | 0.49 | 0.033 | 0.06 

| U.S. | Yield. | %E. | %C. | H. "| Imp. Batch 
| No, 

1” ..| 262 | 19.50] 15 | 1.70] 156] 25] 7 
26.07.) 21.08 | 8.93! 3.70] 131| 206 


Fic. MaLLEaBLe Cast Iron. A, EpGE; 
B, Centre; C, CENTRE aT 1,200 DIA. MAG. 
Bar GY. | CG.) CG.) 8. Ma. 
233) 0.85 | 148 | 0.67] 0.42 | 0.059) Tr. 
220) 0.86) 1.34| 0.65) 0.44 | 0.066 | Tr. 
|: U8. | Yield. | %E. | %C. | H. | Imp. | Batch 
i 
..| 25.77 | 170 | 8.93! 3.641 156 


perature. Very little carbon would be removed, and a 
kind of bastard black-heart material would be produced. 

As Hatfield has pointed out, there are two phases of 
this annealing process; first, elimination of carbon ; 
second, softening of the interior by precipitation of the 
annealing carbon, and each phase must be accomplished 
at the proper time by establishing equilibrium. The 
treatment necessary to obtain this equilibrium will vary 
with the composition. The most favourable period for 
the removal of carbon is the one just preceding actual 
precipitation. Where “the composition of the iron is 
such that precipitation may take place at a low tem- 
perature, equilibrium must be established between the 
removal of the carbon and the return of the annealing 
carbon into solution. 

The influence of silicon and sulphur should be con- 
sidered together, inasmuch as silicon favours the pre- 
cipitation of carbon and sulphur retards it. It follows 
that the primary effect of either is modified by the relative 


td 
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point, a,low-silicon metal of, say, 0.3 per cent., which is 
quite annealable with 0.25 per cent. of sulphur, is almost 
unannealable with 0.5 per cent. of sulphur. On the 
other hand, a higher silicon of, say, 0.75 per cent. will 
give very indifferent results with low sulphur, the best 
results being obtained when associated with 0.45 per cent. 
These statements may not hold good where manganese 
is present to any extent. 


Fia. 11.—Reaumur Cast Iron. A, EpGE; 
B, Centre; C, Centre at 1,200 pra. Mac. 


C.T. | C.C, 


Bar. C.G,. { Si. 8. Pp. Mn. 
1” 8.80, 0.71 | 2.59|: 0.75! 0.89 | 0.05 | 0.07 
9'98'| 0.71 | 2.27] 0.98] 0.40 | 0.055} 0.08 

U.S. | Yield. | %E. | %C. H Batch 
3880} — 149 | 8 


In most Reaumur metal the percentage of manganese 
is very low, as it ought to be. In black-heart metal 
from 0.4 to 0.5 per cent. is often present. In the absence 
of sulphur this no doubt serves a useful purpose in 
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retarding precipitation to some extent and enabling some 
carbon to be removed. » 

Many questions are always asked regarding the practical 
details in annealing ; but all such practical details centre 
in the problem that has just been dealt with. The 
design of the oven naturally should give as even a distri- 
bution of heat as possible. There is no oven built in 


Fie. 12.—Cast STEEL From ConveRTER. A AND B, as 
Cast; C, ANNEALED. 


Bar "Oa. oni Ca): 
As cast .. 0.28 | 0.26 0.022 0.031 | 0.43 
U.S. | Yield. %E. %C. H, 


Imp. | Batch 
|, No. 
Ascast .. 3 
Asannealed 3 


2.23 | 23.18 | 8.59 23.42 150 13 | 9 
18 | 21.75 1100 41.00 13239 

which the heat is quite evenly distributed, and the writer 
has often been thankful for this. With large ovens there 
is generally a considerable variety of work, with varying 
sections. By exercising discretion in arranging the 
castings in the oven, a variety of work can be satisfactorily 
dealt with. Variations in the ore strength are also made 
to get over this difficulty. Where there is a battery of 
smaller-sized ovens, the castings can be more closely 
graded according to weight. A further advantage is 
that with such a battery considerable delays are avoided. 
Ovens are at all stages of firing and unloading, and an 
even flow in deliveries is secured. There are many 
advantages about such an arrangement, but one dis- 
advantage is the somewhat higher cost of annealing. 

If removal of carbon is too rapid, owing to excessive 
temperature and too strong ore, then the complaint 
known as “ peeling” occurs. If the temperature is too 
low, or the ore too weak, then hardness results. With 
a medium-silicon iron in a coal-fired oven, the time 
necessary for diffusion is usually obtained by damping 
down for the night, or “soaking,” as it is called; but 
similar treatment in a large gas-fired oven of, say, 10 tons 
capacity might not be satisfactory, owing to the longer 
time such an oven holds heat. In fact, removal of carbon 
may be taking place all through the night. In such a 
case the shutting down of the oven for 24 hours or so in 
the middle of the firing period would prove advantageous. 
If a high-silicon iron is used, the operation may be effected 
with a total fire, after coming up to heat, of 3} days, 
even for the thickest section. In this period 14 days 
would be spent in soaking or diffusing. The carbon 
removed is, of course, not very large, but for many 
purposes the “malleable” is quite satisfactory. If a 
better quality of iron is desired, the addition of two days 
to the firing time will produce the extra elimination of 
carbon which is necessary to give the superior quality 
to the material. 

With reference to soaking, theoretically a continuous 


fire is no doubt quite possible, but practically we con- 
sider soaking advantageous. If the elimination of carbon 
is proceeding too vigorously it allows equilibrium to be 
established. It may be remarked, however, that the 
period in which to begin soaking does not necessarily 
synchronis with the hour at which the “ bull” goes. 

The size and shape of the pans, strength of ore used, 
the temperature and time taken, have all to be adjusted 
to the one end, but it must be borne in mind that:many 
of such details are constantly changed, and necessarily 
8», according to the size, shape, and composition of the 
castings. In the writer’s practice gas-fired round ovens 
are used. 

In regard to ore, we use all strengths, ranging from 
all black to 3 to 1. The analysis of good annealing ore 
should approximately be as follows :—Ferric oxide, 84 
to 90 per cent. ; silica, 8 to 13 per cent. ; lime should be 
absent ; ferrous oxide should not, of course, be present, 
and anything more than 1 per cent. should be objected to. 


The Production of Molten Steel. 

In the production of molten steel of low carbon content 
we encounter a much stiffer proposition than in the 
melting of either malleable or grey cast iron. It is only 
in comparatively recent years that anything like success 
has been achieved. These remarks refer to mild steel 
capable of being run into light castings, many of them 
intricate in design. Further, the moulds are only skin- 
dried as a rule. 

It is interesting to compare the melting temperatures :— 
For ordinary grey cast-iron, about 1,150 deg¥C.; for 
malleable cast-iron, about 1,250 deg. C.; for mild steel, 
about 1,570. deg. C. 

The} pouring temperature is, of course, a different 
matter altogether. In the process about to*be described, 
where’a bulk of about 12 ewts. of"molten steel has to be 
cast in one heat and into a large number of small moulds, 


“lar... | CS. Si. | | Mao. 


As cast 0.10 0.28 | 0.035 | 0.041 0.33 


Asannealed 0.095 | 0.22 | 0.025 | 0.034) 0.24 
U.S. | Yield. | %E. | %C. | H. | Imp. —_ 
Ascast .. 30.0 26.6 6.5 21.45 156 


: 9.5 | 10 
‘Asannealed 27.10 16.18 41.64 74.36 116) 30.0 | 


the temperature of the metal has to be very much higher. 
In fact, this must be in the neighbourhood of 1,900 deg. . 
C. to do any good. In other words, a margin of at least 
300 deg. C. to play with is required. ; 

The general types of steel furnaces in use are the 
crucible furnace, the converter furnace, the open-hearth 
furnace, and the electric furnace. Each of these four 
represents a system in which there are many varieties. 


A B Cc 

A B C 
Fic. 13.—Cast Steet. A B, as Cast. C, ANNEALED. 
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The process of melting which is about to be described 
belongs to the converter system. The Bessemer converter 
is, of course, the father of all such types. 

The chief modifications are that the hematite pig- 
iron, instead of being melted in a cupola, is melted in the 
converter itself. Also, instead of being blown from 
the bottom, as in the, Bessemer converter, the metal 
is surface blown. The surface-blown method is also 
used in the Tropenas furnace, but in the latter case the 
pig-iron is melted in acupola, as in the Bessemer process. 

Small-capacity converters (say 10-12 cwts.) have 
been tried many times, but with varying success, the 
great difficulty being to obtain the metal of sufficient 
fluidity to cast the general run of light work in an auto- 
mobile foundry. A larger-capacity vessel would no doubt 
give somewhat hotter metal at the moment of pouring, 
but a proportionately larger number of moulds would 
have to be poured, and before the finish a larger proportion 
of the metal would be unusable. Where castings of a 
considerable variety in weight are handled, this trouble 
would be obviated to some extent by grading the work 
on the floor. In passing, I may mention that we have 
found this grading of work quite essential to a successful 


Ercuep; Maa. x 1,200; ReEepucep 
TO ABOUT 800 IN REPRODUCTION. 


cast. Under our conditions a small-capacity unit is the 
most suitable. 

The melting of the charge in the vessel by means ot an 
oil burner is an important factor in obtaining very hot 
steel. Before this operation is completed the lining 
has attained a very high temperature, thus conserving 
the heat created during the blow proper. Further, the 
escaping heat during the melt is used to heat a regenerative 
chamber. The air is passed through this chamber 
when blowing, and enters the vessel at a temperature of 
300 deg. 

All the previous remarks about care in the selection 
of raw material for malleable melting apply equally 
to steel—in fact, more so; and the writer doubts if 
it is possible to perform this job properly without knowing 
the exact composition of the hematite and also performing 
a carbon test for each melt. That is the minimum. 

A typical analysis of hematite pig-iron to be used 
for conversion would be as follows:—T.C., 3.88 per 
cent.; C.C., 0.20 per cent.; G.C., 3.68 per cent.; Si. 
2.53 per cent.; 8., 0.04 per cent.; P., 0.04 per cent. ; 
Mn., 1.10 per cent. 

Consistently good results have been obtained from 
pig-iron of this composition, the steel pouring hot to 
the finish. Slight variations in the Si. and Mn. content 
are fallowable, but if low it is advisable to add 


Fie. 3a.—Microcraru or Fic. 3; ‘ Fie. 6a.—Microcraru C or Fia. 6; 
Ercuep ; Mac. x 1,200; 
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silicon-spiegel and spiegel to bring the composition t° 
about the figure given. Further, silicon should not 
drop below 2.3 per cent., or manganese 0.8 per cent., 
if the molten steel is required to run very thin castings. 
The charge takes about two hours to melt and about 
twenty minutes to blow. The blast pressure for melting 
is about 1} Ib. and the pressure for blowing 24 lbs, at 
first, afterwards increased to 3 Ibs. 

Assuming that the blow is finished, the composition 
of the metal should approximate as follows:—C., 0.1 
per cent.; Si, trace; Mn., nil; S', 0.04 per cent.; P., 
0.04 per cent. The metal has now to be carburised and 
deoxidised. This is done by the addition of the “* mix,” 
The composition after the additions should be approxi- 
mately :—C., 0.23 per cent.; Si., 0.2 to 0.3 per cent. ; 
Mn., 0.4 to 0.5 per cent. ; 8. and P., 0.04 per cent. The 
mix is made up from spiegel, silicon-spiegel, and pig-iron, 
the quantity of each needed being calculated to bring 
the composition up to the second analysis given. 


Summary. 
® Taking it*all round, the difficulties in the way of pro- 
ducing mild-steel castings are great, but much progress 


Fic. B or Fria. 9. 


has been made in recent years. The manufacture of 
malleable is a much older business, but the progress 
made is not what it should be. Speaking broadly, 
malleable iron as it is produced commercially to-day 
is not a material that arouses enthusiasm. The tts 
shown, which have been made in quite an impartial” 
manner, support this view. At the same time there are 
great possibilities about *the metal, but the trade suffers 
from a spirit of conservatism and secrecy. Looking 
through the various batches of malleable received, the 
writer has come to the conclusion that there is a tendency 
among modern malleable founders to use a higher silicon 
iron than was used in the earlier days. This may be owing 
to the difficulty in obtaining irons with low sulphur. 
The writer does not think, however, that the ideal anneal- 
ing process required by the new conditions has yet been 
attained. The rapid decomposition of cementite into 
pearlite and graphite is not enough to make a good 
malleable casting, and“ an endeavour should be made 
to understand more fully the annealing treatment required 
for metals of varied composition. With regard to steel, it 
cannot be denied that we have here a material much 
superior physically. Notwithstanding its excessive 
liability to blow-holes, etc., and the many problems 
that confront the founder of mild-steel castings, the 
writer is convinced that great developments will take 
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place in this industry in the immediate future. In this 
development the electric furnace will play an important 


Remarks on Micro-photographs, 

The author made the following further comments 
on exhibiting the slides shown in the accompanying 
illustrations :— 

The Shrinkage of Malleable Iron on Casting and 
Annealing.—Most malleable-iron founders have experi- 
enced trouble in cracking and other faults consequent 
on variable shrinkage, so Fig. 2 may call for some inter- 
esting discussion. It will be seen that whilst the shrinkage 
in the white casting only varies slightly in low and high 
silicon, the annealing produces a further shrinkage in the 
low silicon and an expansion in the high-silicon iron. 
This is of utmost importance, both to the pattern-maker 
and moulder, and further indicates the necessity of a 
thorough knowledge of irons in use. Time permitted only 
the four tests shown, otherwise a few tests done between 
silicon limits of 0.50 and 0.70 would have determined 
the neutral zone where no further shrinkage or expansion 
takes place on annealing. 

The Annealing of Steel Castings.—Fig. 14 represents 


- extremely fine structure shown. It is advisable, how 


ever, where oil-quenching is resorted to, that such treat- 
ment be followed by a tempering treatment—the lead 
bath is the most effective method of performing this 
operation and 5 hours at a temperature of 550 deg. C., 
to 570 deg. C. is a suitable treatment. 

Fig. 15 shows the increase,in hardness (measured 
by the Brinell machine) of the material as annealed 
and the same material quenched in water from 850 
deg. C. It will be seen that in the first state all the 
samples are machineable, and whilst varying consider- 
ably, that variation is much smaller than that shown in 
the quenched state. The steels vary according to the 
carbon content, but no heat treatment would render a 
0.15 per cent. C. steel unmachineable. The malleable 
cast-iron specimens are, however, with few exceptions, 
quite unmachineable after this treatment. Now as 
certain brazing and other operations approximate to this 
treatment, it is of value to know which type of malleable 
is unsuitable for receiving any subsequent heat treatment. 
On’ referring to Fig. 15, it may be stated definitely that any 
east malleable of high-silicon content in which a large. 
amount of carbon is left in the graphitie and combined 
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steel as cast, as annealed, and as oil-quenched. The fact 
that the annealing of steel increases the impact figure 
from 10 to 30 ft.-lbs. is sufficient proof that annealing 
considerably improves the quality of the steel. As the 
qué@tion of cost, however, plays a great part in the plans 
of many a steel founder, it is not safe to dogmatise or 
suggest that all steel castings should be annealed. The 
quality of a good steel casting is’ so good—even as cast— 
that due consideration must be given to the work such a 
casting is subjected to, in order that the advantages of 
annealing may not be counter-balanced by the increased 
cost of manufacture. Where possible, however, a short 
annealing treatment to release casting stresses is almost 
necessary—a muffle treatment of Z to 6 hours, according 
to size and section, at 900 deg. C. to 960 deg. C., and 
eooling slowly in sand or lime will meet this requirement. 
This treatment, however, must not be confused with 
annealing proper, as.no great alteration to the physical 
properties must be expected by its use. The main value 
of annealing is, of course, in the alteration of structure, 
which produces the alteration in physical properties. 
On referring to the slide, we would naturally expect the 
coarse angular ferrite and pearlite shown to be com- 
paratively brittle, whilst the breaking down of this 

tructure to the more rounded annealed structure indicates 
& corresponding gain in toughness and ductility. The oil- 
quenched specimen shows a further breaking down of the 


Fria. 10a.—Microcrapn A or Fie. 10. 


»in the production of malleable cast iron. 
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forms is quite unsuitable. Even a black-heart malleable 
containing no combined carbon is hardened considerably 
after quenching. The most suitable iron for this purpose 
is a low-silicon, fairly high-sulphur metal in which the 
annealing is accomplished by a heavy removal of carbon 
and in which there is a non-hardening ferrite edge, as 
shown in sample No. 7 (Fig. 10). Sample No. 5 (Fig. 8) 
indicates that even with a high silicon intelligent anneal- 
ing will produce this non-hardening ferrite edge, which is 
so regrettably absent in most of the samples tested. 
The extreme hardness of these samples unfortunately 
prevented any analysis being done to indicate the exact 
change in the amount of combined carbon after quenching, 
and the time did not allow a microscopic examination. 
Perhaps some member has experience on this matter, 
and I shall be glad to hear his views. 


Discussion. 


The Cuarrman, opening the discussion, said American 
people were claiming superiority over English workers 
In. America 


the difficulty of producing a sound and satisfactory metal 
had been recognised, and steps had been taken .to form 
a union specially to consider subjects relating to malleable 
castings, and he believed that a great deal of progress had 
been made. 


A number of tests had been made which 
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were referred to in a paper given before the American 
Foundrymen’s Association in September, 1915. 

Mr. J. Matrnews asked for some further information 
with regard to tie influence of manganese, which had 
been frequently mentioned in the course of local dis- 
cussions. 

Mr. SHEARMAN, calling attention to the feeders in 
pattern plates exhibited, asked whether it would be 
advisable to use all those feeders in casting from a crucible. 


Fic. 14.—Errect or Heat-TREATMENT ON Cast STEEL. 
Top: As Cast. Lerr: ANNEALED. RicHT: Om 
QUENCHED. 4 


In that case there would be more weight in the feeders 
than in the actual casting. While that would be an 
easy matter to overcome with cupola melting, yet with a 
pot furnace or crucible it might cause more trouble to 
have so large a quantity of metal in the feeders. He 


would be glad to know if Mr. Harley had had any experi-’ 


ence in snap-flask work for malleable iron. 
what success-? 


If so, with 


Mr. R. Bucuanan said Mr. Harley had taken his 


courage in both hands and shown his work more fully 
than had ever before been exhibited by a member. His 
success in the production of the highest class of malleable 
casting was well deserved. Obviously, malleable work 
could not be produced with uniform success without the 
maintenance of the same careful methods. The malleable 
trade had suffered from conservatism and secrecy, especi- 
ally the latter. He remembered nine years ago sayi 

at one of the Foundrymen’s Conventions that if the 
malleable people would tell them about their errors and 
difficulties they would be quite content if they kept 
their successes to themselves. The less a man knew 
about his business the less ready he was to talk about it. 
That applied especially to the malleable people. Each 
man was working in his own dark corner, with his back 
to the light. He was all the while making mistakes, and 
did not know why he was making them. As to the 
breaking down of manganese compounds, his (Mr. 
Buchanan’s) idea was that the manganese compound was 
80 difficult to break down that, at the annealing-furnace 
temperature, the breaking down would involve the spoiling 
of the casting. The manganese had to be kept low, 
because at the ordinary temperature they would get 
hard parts in the casting. Mr. Harley had mentioned 
the difficulty of the circular furnace in regard to regu- 
larity of temperature. His (the speaker's) experience 
with grey cast iron showed the great importance of a 
soaking heat to get the work of annealing well done. 
Mr. Harley had pointed out that in a furnace containing 
ten or twelve tons of metal he found considerable varia- 
tions between oae part of the furnace and another. One 


of the most valuable things pointed out was the import- 
ance of the relation between the silicon and sulphur 
contents in the casting, and as they varied in relation 
to each other so the annealing temperature must be 
regulated. 

Mr. F. Jomnson said he would like to know from 
Mr. Harley in what way he obtained his samples for 
analysis. As they were all aware, malleable iron was 
subject to great variations of composition. While 
the author appeared generally to appreciate the use of 
the microscope, he mentioned in one passage in his paper 
what appeared to be a reflection on its value, and that 
was in reference to the structure of the pearlite in one of 
the specimens. In that case it was clear that though 
the structure was very beautiful the properties of the 
metal were not satisfactory. He believed that was very 
often true, as shown by metallography, not only of iron 
and steel, but of other metals and alloys. In fact, it 
seemed to be commonly the case that beautiful structures 
were structures to be avoided because they were usually 
brittle, and therefore indicated useless metals or alloys. It 
was not the beautiful structure they looked for, but the 
structure which one usually associated with sound and 
reliable metal and good physical and mechanical pro- 
perties. He would like Mr. Harley to state that he had 
really found the microscope useful. On most of the slides 
the author had shown two test-bars, one thin and one 
thick. Apparently in some instances they had been 
subjected to different treatment, and that vitiated com- 
parisons. 

Mr. A. Harwey, replying to the discussion, took the 
opportunity of acknowledging the valuable help given 
by Mr. Toplis, one of his assistants, in the preparation 
of the micro-photographs. The Chairman had referred 
to electrical steel. Personally, he had no experience of 
electrical furnaces, although he had seen several types 
at work. Theoretically, he was very optimistic about 
the quality of steel which he thought it was possible to 

roduce from an electric furnace. The extra heat available 
would produce steel of greater fluidity, and the metal 
therefore would be much cleaner and freer from gas. The 


Grine// 
Hardness 


Peartite persists fe 
750 Test -bar. 


Black reart 


50 |_Steel Steel ML wth 

Batch No 

Fic 15.—Grapnic REPRESENTATION oF INCREASE IN 

Harpness PRopUCED BY QUENCHING FRoM_ 820° 


At Mt mt Mt me 


slag which existed in the metal in a finely divided state 
would be allowed to rise and float onthe top. @He believed 
that in g properly designed electric furnace steel could 
be melted in such a manner as to greatly improve the 
physical qualities. Even for special work in cast iron 
and bronze, where the cost factor was not all-important, 
such a furnace wowld be very advantageous. With regard 
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to Mr. Shearman’s question as to whether the feeders 
required to be as large in crucible-melted metal, he was 
inclined to think not, as crucible-melted iron was generally 
lower in silicon than cupola-melted metal. Further, 
there was a tendency among those who used cupola- 
melted metal to be somewhat more generous in the size 
of feeders. Crucible-melted metal being more expensive, 
greater care would be exercised in this and other respects. 
This point raised an interesting speculation regarding the 
use of chills and feeders. It might be found that the 
advocates of chills were generally men who were handling 
crucible-melted metal, and therefore the use of feeders 
was strictly limited. The men who favoured the use of 
feeders instead of chills were probably those who were 
using cupola-melted metal where, owing to the lower 
melting cost, greater freedom in this respect was allowed. 
With regard to snap-flask work, that system did not 
commend itself for the class of work he produced. In 
this work they had to operate within very fine limits, so 
that they had preferred to go in for box plant carefully 
and accurately made. This expenditure was justified 
where great accuracy was essential, and particularly 
where skilled labour was not available. He quite agreed 
with Mr. Buchanan that the man who was suspiciously 
secretive had a limited horizon, and often enough had 
very little to impart. It was only by an increase of 
knowledge that the foundry trade in any section could 
come into line with the best engineering practice, and it 
was only by applying exact methods that real progress 
could be made. With regard to the use of pyrometers, 
he had found that the position of the pyrometer with 
regard to the flame greatly affected the reading, and in 
such circumstances was not a correct index of the tem- 
perature throughout the oven. He believed in pyro- 
meters, as he believed-in all instruments that ensured 
accuracy. Pyrometers, however, were apt to get out of 
order, and he had found it necessary to adopt a method 
of checking which had given very satisfactory results, 
This was by inserting a small and definite quantity 
of silver. The melting point of silver was 960 deg. C., 


and fairly accurate and useful data could be established * 


between this temperature and 980 deg. C. based on 
the time taken to melt. When a qyrometer was inserted 
in an annealing oven there was a tendency on the part of 
the men to trust to the pyrometer implicitly, and to 
neglect acquiring experience in judging temperatures 
by the eye, so that when the pyrometer did go wrong 
this fact would be discovered before serious damage 
occurred. With regard to the proper annealing tem- 
perature, there was no secret about that. Every worker 
had to discover the temperature suitable to his particular 
class of work. That was why speakers were usually very 
loth to state definitely a particular temperature. One 
man might be producing low-grade work with high 
silicon content, where a temperature of 900 to 940 degrees 
might be ample. Another would be making high-class 
work with fairly low silicon, where a high temperature 
and hard anneal was essential. For this class of work 
a temperature of 960 to 980 degrees was required. The 
temperature to be obtained was not by any means exclu- 
sively important, the time factor was equally important. 
In his experience also ‘ soaking” was advisable. The 
value of “ soaking” was explained by the fact that if the 
elimination of carbon was proceeding too vigorously the 
oven was given time to adjust itself by enabling the 
diffusion of carbon to proceed towards the edge or skin of 
the casting. If this was not done “ peeling” would 
result owing to the oxidation of the ferrite. There was 
no doubt that carbon was eliminated while in the com- 
bined state. After actual precipitation it was more 
difficult to eliminate. In reply to Mr. Johnson’s question 


regarding the method of sampling for analysis, he rather 
anticipated an inquiry on this point, and would read one 
of the notes which, for want of time, could not be intro- 
duced into the paper: —“ Analyses.—In malleable iron 
the amount of carbon in the metal varies according to 
the distance from the centre, so a hole was drilled com- 
pletely through the bars, and after intimately mixing 
the drillings the same were taken for analyses. The 
silicon, sulphur, phosphorus and rhanganese are all 
constant, and therefore the analyses given are represen- 
tative of the pig-iron mixture used, Microscopic analysis 
is needed to supplement the chemical analysis in orde 
to find out the distribution of carbon throughout th* 
sample. Of course, a series of analyses taken on suc® 
cessive layers will give this information, but as a few 
minutes at the microscope save perhaps a day’s labour 
in the laboratory the advantage is obvious.” 
Apparently his remark about the value of micro- 
photographs was misunderstood. He took it that in 


“ good malleable iron-there should be in the interior a 


well-developed laminated pearlite, and that was shown 
up in the particular photograph referred to, although 
the general quality of malleable as shown by the physical 
tests was poor. What he meant to say was that photo- 
graphs of such high magnification, namely, 1,200 dia- 
meters, might be misleading to generalise from, as the 
area of the structure shown up was so exceedingly small. 
He hardly thought it was necessary to affirm the great 
value of microscopic analysis, not only in research work, 
but also in the ordinary routine work of the foundry. 
Another point made by Mr. Johnson was as to the differ- 
ence in the treatment of the thin bar and the thick 
bar. Here again, perhaps, he had not made himself 
quite clear. In the batches of malleable the top line 
of physical results shown referred to the thick bar, the 
lower line to the physical tests made on the thin bar. In 
the samples of steel shown, the top line gave the physical 
test for the thick bar as cast, and the lower line for the 
thick bar as annealed. The sample of steel referred to 
was specially annealed to ascertain the maximum elonga- 
tion and contraction possible. Reverting to the malleable 
specimens shown, the l-in. bar was not expected to give 
a very large bend, but the comparison with cast steel 
of the same section was interesting. Even in the }-in. © 
bars the bends shown were, generally speaking, dis- 
appointing. Although this section differed from the 
Government specification, the bend test should have 
been more favourable with the }-in. bar. The Admiralty 
specified that a bar 1 in. by % in. should bend round 
a l-in. radius at least 90 deg. without showing sign of 
fracture. A simple calculation would show that the 
comparative stiffness of the Government bar to the 
}-in. bar was as 25 to 14. He did not set out to criticise 
malleable cast-iron as a material, he was merely after 
the facts. In producing large quantities of both malleable 
and steel castings certain comparisons were inevitable. 
He had already stated that there were great possibilities 
about the metal. The tests shown, however, on these 
representative samples proved that in the majority of 
cases these possibilities were not being realised, and 
that further research was required as well as a more 
intelligent application of the knowledge already available. 

A hearty vote of thanks was accorded the author 
for his paper. 


Hard Solder.—A hard solder of low fusing-point, 
used by a large electrical company, is composed of :— 
Copper, 34.36 per cent.; silver, 49.24 per cent. ; zine, 
16.40 per cent. Borax is used as a flux. 
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Core Binders. 


Before a recent meeting of the Birmingham Branch 
of the British Foundrymen’s Association a discussion 
took place on core binders. Mr. D. Dalrymple occupied 
the chair. Mr. J. G. Robinson (Halifax) opened the 
discussion and illustrated his remarks by a number of 
sample cores. A summary of his comments is as follows : 

Comparatively few years have passed since cores 
were made entirely of new moulding sand. The intro- 


duction of new kinds of binders and sand-mixing machinery " 


in recent years has brought about a condition in some 
shops whereby all the core sand may be used over again 
indefinitely with only sufficient new sand added to make 
good the waste. The main object in all these introductions 
and improvements has not been to enable the moulder 
to make good, clean, sound castings, becuuse we have 
proof that for hundreds of years castings have been 
produced of very high quality, at acost; so that although 
the quality of the castings may have been improved in 
addition, the main object has been the reduction of 
cost in the finished article. 

No matter how enthusiastic we may be in producing 
castings of which we may justifiably be proud, we must 
get the £s. d. notion firmly planted in our minds; 
consequently in solving any core-binder problem, the 
ultimate cost is the guiding factor. To determine this 
the main points to be considered are: (1) The strength 
of the core mixture, both green and dry. (2) The 
character of the surface which the core presents to the 
metal. (3) The percentage of vent area in the core. 
(4) The ability of the core to resist moisture. (5) The 
ease with which the core can be cleaned from the 
casting. (6) The character of the fumes given off 
during baking and pouring the mould. (7) The number 
of cores a man can make in a day from a given 
mixture. (8) Cost of drying. 

As to the general characteristics of the different classes 
of binders, in foundry practice a sand binder is that 
agent which holds the grains of sand in the body of a 
mould or core in place when the metal is introduced into 
the mould. In the October issue of Tuk Founpry TRADE 
JOURNAL was published a paper by H. M. Lane, who 
classifies them as follows: (1) Colloids and allied bodies, 
which include clay and horse manure. (2) Water- 
soluble binders, which include molasses, sour beer, 
glutrin and glue. (3) Paste binders, flour, starch and 
dextrine. (4) Gums, resin and pitch. (5) Oils. 

The use of clay-bonded sands is too well known to need 
explanation, but it is necessary to mention it on account 
of the action of the other binders in conjunction with it. 

Dealing with the water-soluble binders, the action of 
molasses is rather uncertain, owing to the variation 
in the way in which the sugar canes are topped. Molasses 
also is subject to fermentation, and this changes its 
adhesive powers. During baking molasses have a tendency 
to boil, and this may deform the core. If the cores are 
taken from the oven at the critical point it will be found 
serviceable, but if the cores are taken out too soon it 
will not have developed sufficient strength to give a 
strong core, and if left a little too long the strength 
falls off. 

Glutrin is uniform in composition and hence in binding 
power, and will not ferment. The compounds contained 
in glutrin are of such a nature that they do not enter into 
and combine with clay as does oil, but they do form 
with it an exceedingly efficient emulsion and tend to carry 
it from the faces of the sand grains to the points of con- 
tact. In drying, glutrin behaves more like oil, in that 
jt tends to flow to the contact points. The fact that 


glutrin lacks the viscosity of linseed oil gives it in sharp 
sand a tendency to follow the moisture to the surface 
of the core. In a mixture of clean sharp sand, glutrin 
will tend to give a very hard skin and a soft interior. 
The glutrin tends to sweat to the surface of the core, 
giving a hard surface, and even though the main body 
of the core may be fairly well bound, the dense layer on 
the outer surfaces interferes with the escape of the steam 
from the interior towards the latter part of the drying 
operations, and may result in an imperfectly dried core. 
The sweating tendency is overcome by the addition 
of 1 per cent. of clay into the mixture, the clay and 
the glutrin together forming a compound which is 
sufficiently viscous, so that it draws to the contact points 
rather than follows the moisture to the surface of the 
core, thus making it strong and at the same time making 
it one which does not have the vent passages stopped. 
Glutrin can be used with oil mixtures, as the oil prevents it 
from sweating to the surface of the core and the combina- 
tion blends well. 

{The speaker then proceeded to discuss various other, 
binders, the properties of which are detailed in Mr. Lane’s 
article ;above referred to.] 

» We now come to the oil binders. All the other binders 
mentioned’give best results when used with clay-bonded 
sands.. When using bondless sands, oil is best. The 
action of oil in bonding a core is as follows: The materia; 


Fig. 1. 


must be thoroughly mixed with the sand so that every 
grain is covered with oil or an emulsion of oil and water. 
When the heat of the core oven acts on the sand the mois- 
ture is evaporated and driven off. As the moisture 
passes through the core towards the outside, the oil 
remains behind, and first uniformly coats each grain of 
sand and finally dries down and forms an area of bond 
somewhat larger than the contact points. The binding 
power is developed by the oxidation of the oil just as a 
paint film dries by oxidation. Paint chemists have 
found that the addition of certain oxides hastens the 
drying. The reason is these oxides take oxygen from 
the air and in turn transfer it to the oil and cause the oil 
to oxidise more rapidly ; consequently a good supply of 
oxygen is necessary to obtain the best baking results. 

First, the strength of the green mixture is of import- 
ance in cases where cores must stand at a considerable 
height above the plate during drying, and if the core 
has any overhanging bodies it must possess sufficient 
green strength to carry these. The. strength of the 
resulting core is governed by the amount of pressure 
which must exist as the metal enters the mould and 
the amount of handling required. With clay-bonded 
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sand’and suitable binders the green strength is .afforded 
by the use of irons and ramming, and the addition of 
artificial binders suitable for that sand supplies the 
strength for the dried core and reduces the number of 
irons required. With bondless sand and oil binders, 
flour and dextrine will supply the green strength and 
not seriously weaken the resulting core, but will absorb 
oil and reduce the vent. 

Another method we adopt is to place oil-sand next 
to the faces of the core box and ram the inside with 
ordinary core sand similar to the cylinder core shown 
in Fig. 1 (A). In the dried core the strength supplied 
by the oil binder is such that it will resist almost any 
pressure of metal and any amount of handling. Few 
irons are required and practically no ramming; con- 
sequently the cores are made in less time. The diagram 
Fig. 2 shows the relative 
strengths of a number 
of binders. 

Under the heading of 

A core surface must be con- 
s sidered the character of 

the surface presented to 

the metal, its ability to 
carry off the air and gases 
displaced by the metal, 
and the freedom with 
which the burnt core 
separates from the sur- 
face of the interior of the 
casting. It is necessary 
to use a mixture which 
x will present a close uni- 
form texture, the voids 
or spaces of which are so 


’ a fine that the metal cannot 

“ flowintothem. In some 

cases it is necessary to 

black the face of the core 

to partially close the space 

$ and make the core clean 
rz Out more readily. Too 
#2 i much clay, flour and 
Fic. 2 similar binders gives a 


hard surface, on which 
; the metal will not lie and 
the air cannot strike through. With oil-sand the surface 
is always porous and it can be blacked as can other 
mixtures to ensure a clean face on the casting. Also, 
if any dressing of the core is required, this can easily be 
done by rubbing with an emery stone and a gocd face on 
the core still retained. 

With regard to the percentage of vent area, there must 
be considered the size of sand grains and their character, 
also the character of the bond and the extent to which 
it blocks the vent. In cores it is desirable to have 
the greatest possible number of fine voids, only they 
should be so fine that the metal will not tend to follow 
or flow into them. In cases of cores which are to be 
entirely surrounded by metal with the exception of a small 
print, the sand mixtures must have a maximum amount 
of vent. Under this heading, an oil binder is preferable 
to any other. A coarser sand can be used, and, as pre- 
viously explained, its particular action during drying is 
such that it does not fill the voids ; consequently a larger 
percentage of vent area is obtained by its use than by 
the use of any other class of binder. The sample cores 
for a 9 in, diameter bomb head (Fig. 1 B), and for a water- 
jacketed marine ‘cylinder (Fig. 1 C) illustrate what is 
meant by cores entirely covered with metal, except 
for a small print. 


In connection with resistance to moisture must be 


considered the length of time the cores remain in the 
mould and the manner of handling and storing them. 
If high-grade oil-sand cores are used, their moisture- 
resisting properties are such that no ill effects need 
be feared from leaving them in the mould, or in connection 
with their storing, but other binders show a tendency 
to absorb moisture, and have to be used accordingly. 

Oil-sand cores have an advantage possessed by few other 
binders in that a core made from clean sand and oil has no 
tendency to absorb moisture and can be kept without _ 
losing strength for an indefinite length of time. We have 
at our works two sets of cylinder cores which were made 
over five years ago. They are still as good as new. 

The ease of cleaning a core from a casting is one of the 
important problems in the expense of making castings. 
A proper core should rattle out without any difficulty, 
leaving a good smooth interior surface. In the case of 
brass or bronze castings they are largely blown out by 
dipping the hot castings into water, the steam thus formed 
blowing out the core. Iron castings cannot be so treated 
and therefore the core must be compounded and baked 
so as tocleanfreely. With binders requiring a clay-bonded 
sand the cores have a tendency to bake hard in the casting 
and entail much labour in fettling. 

In the case of oil we start with a sand possessing no 
bond. The bond is supplied by the oil. During casting 
the oil is burnt out and the bond destroyed, so that a 
tap with a hammer is usually sufficient to clear the core 
from the casting. The bomb and the jacket core, also 
the small bend pipe core (Fig. 1 D) will serve to illustrate, 
even to a non-practical man, that a core of this:description 
will save much expense in fettling. At our own works 
the use of oil-sand saves at least 50 per cent. of fettling 
expenses. 

When we come to consider the character of the fumes 
given off, both in the core shop and in the foundry during 
casting, the advantage is certainly not with oil binders. 
Certain oil mixtures give off very disagreeable odours 
even when the sand is being worked by the core makers 
and much worse when the cores are withdrawn from the 
stove, and again when the moulds are being cast. Seeing 
that less offensive mixtures which are equally efficient 
can be procured, it is only fair to the workman to use 
them, and f this point were more seriously considered by 
employers a tremendous lot of prejudice against oil-sand 
wéuld be abolished. Then, again, at casting time, if the 
gases are lighted as they come from the vents, most of the 
disagreeable odours can be destroyed. 

With regard to the number of cores which can be made 
in a given time, this depends largely on the shape of the 
core and the number of cores required. Ina large number 
of cases, the fact of simply being able to bed the sand in 
the box without the use of irons when using oil-sand 
increases the output, whereas with gum binders the sand 
sticks to the box, and with clay-bonded sands ramming is 
necessary. Really the preparation of tackle is the 
determining factor in production, so that if an oil-sand 
core is the most suitable for the work’ in hand and the 
number of cores required warrants the expense, then ® 
make the tackle accordingly. 

As to the cost of drying, the length of time it takes to 
dry each different class of core when using different 
binders determines the capacity of the core ovens, their 
fuel consumption and the space which must be devoted 
to equipment of this kind. Quick-drying core mixtures 
increase this capacity and so decrease the plant expense. 

Oil-sand cores take longer to dry than most cores with 
other binders, but usually cores are prepared overnight, 
particularly if they are of any size, and where an ordinary 
sand core will dry in the night most oil-sand cores will 
do likewise. This, of course, is dependent on the stove 
arrangements. To secure the best results for drying 
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oil-sand, as previously explained, a supply of oxygen is 
necessary. This means that a stove after firing must not 
simply be shut up to keep the heat in, but must have a 
certain amount of draught. When small cores are 
required in a hurry we find that the addition of a small 
amount of core gum to the mixed oil-sand we use hastens 
the drying very considerably. 

Summing up these considerations, I think we can 
‘safely say that for cores where the shape lends itself to 
the use of oil-sand, and for such cores as water-jacket 
spaces where venting and fettling are a big consideration ; 
for cores where the outlet for vent is very limited; for 
cores that require much handling, and for cores that have 
to be left in such a position as to be liable to absorb 
moisture, an oil binder is preferable to any other artificial 
binder. 

Also, when one considers the amount of coring which 
can now be done to save drilling and machining ; the factor 
of safety with regard to venting, which means a higher 
percentage of good castings; andthe saving of labour in 
core-making and fettling, all tending to increase the 
output, I think we cannot but admit that after paying 
for the binder there is a final saving. 

With regard to mixing oil and sand, the main thing is 
to get the proper proportions of materials and that 
they are thoroughly mixed. I know that some very 
ingenious and effective contrivances for this purpose 
have been introduced, by which the oil and water are 
emulsified before mixing with the sand, and this un- 
doubtedly is the best method, as it increases the efficiency 
of the oil by better distribution, consequently reducing 
the amount of oil required and effecting a saving accord- 
ingly. However, as there are many who do not possess 
a machine, but have to use a shovel and riddle, I may 
say the proportions usually recommended of one of oil 
to forty of sand should give a core strong enough for 
anything. To this must be added sufficient moisture for 
working. Mr. Cook has stated that he used six parts 
water to one of oil, but I find seven to eight parts of water 
work better. At one time I thought we got best results 
by mixing the sand as it was delivered, adding what 
quantity of water we thought necessary and then adding 
the oil. It certainly was the eAdsiest but not the best, 
as I found out by experiments. : 

The sample pieces of cores were all mixed in exactly 
the same proportions, one of oil, eight of water, forty- 
eight dry sand, but in one case the oil and sand were 
mixed and the water was added afterwards, and in the 
other case the water and sand were mixed first and 
the oil added afterwards. The one with the oil mixed 
with the dry sand was the much better core. Thorough 
mixing is absolutely essential, but grinding is not bene- 
ficial, in fact the reverse in oil-sand mixtures, although 
with a bonded sand and suitable binders it is an improve- 
ment. It is best to mix the sand as required and not in 
big batches. 

It is necessary to allow one-eighth of an inch in nine 
inches for sinking of the core during handling green and 
drying. For instance, in the 9-in. diameter bomb core 
the half boxes were machined out to tiue half spheres, 
and we had to pin } in. plate on one joint to get a true 
sphere. 

Before turning the cores out of the boxes on to the 
plates for drying, paper should be placed between the 
core and plate to prevent sticking. When using dishes 
or cast-iron boxes and drying the core in place, it is 
a good practice to coat them with a mixture of one 
part of paraffin to three parts of spermoline and give 
them a night in the stove, repeating the operation the 
following night, after which the cores will leave the 
box easily when baked. Do not dry in a slow stove; 
about 450° to 500°. F. is the best heat. 


/ 
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Discussion. 


Tue PresipENt, who also exhibited a number of 
sample cores, said that some time ago he came to 
the conclusion that there was nothing so good as 
spermoline for small cores, at any rate for cores similar 
to the samples exhibited. He also found that spermoline 
was very gdod for putting on certain parts of the moulds, 
such as sharp projections, to prevent the washing away 
of the sand when casting. But latterly he had taken 
to using binderit, which he considered to be one of the 
best binders. It was very simple to use and had no 
obnoxious smell, and was also very economical, He 
had used it now for over two years in small intricate cores, 
and, as a rule, no wires or sprigs of any kind were 
required. The cores he was showing were most of them 
made with five parts of red sand and four parts of old 
sand, Four pounds of binderit were boiled down with 
one gallon of water, and this liquid was spread over 
six barrows of sand, say eight cwt. The sand was not 
ground, it was only mixed. Of the cores shown by him, 
there was only one that had any sprigs in it at all; it had 
a wire in it and it was hardly possible to use a core of 


. that description without a wire of some kind. Some 


of the cores shown were made as far back as the beginning 
of October, and they had the same binding qualities as 
the others which were made that morning. To make 
the mixture a little bit stronger, seven pounds of binderit 
were used with the same quantity of sand. The cores had 
a tendency to lose part of their qualities by exposure 
to the air, but after being put into the stove for a couple 
of minuges they recovered all their qualities again. Of 
all the binders he had used, he had never found any other 
so well suited for that class of core. The cores came | 
away from the recesses in the castings very freely when 
fettling. The work was done mostly by girls, and they 
turned out anything up to 3,000 cores a day, and there 
was no trouble at all with breakages. 

Mr. J. SHaw said that in his own foundry they did 
not often use oil cores except in repetition work. 
Mr. Robinson might have mentioned that oil with ordinary 
bonded sand was not very beneficial. The clay in 
ordinary sand absorbed the oil, and though the oil 
did strengthen the core to some extent, it did not give 
the same strength as with a sharp sand, such as sea 
sand. One good test of oils was the iodine test, such 
as painters used; it gave a very fair index as to the 
binding quality of the oil. As to the comparative 
efficiencies of the different core binderson the market, 
most of the flour compositions were liable to take up 
moisture, and, therefore, were not good where cores had 
to be stocked or even where a job had to be left over- 
night. He would like to ask what was the largest-sized 
core Mr. Robinson had ever made with oil binders. He 
believed, from conversations he had had with different 
people, that makers of core binders could blend the oil 
to suit the temperature of the particular oven in which 
the cores were baked. It was possible in certain cases to 
use burnt sand as a sharp sand for cores instead of intro- 
ducing a sea sand. With large cores made on collapsible 
barrels covered with § in, loam, the burnt sand was 
found to be a very good substitute for the sharp sand, 

Mr. H.: Maruer said that his works had a sand hill 
of their own and had to use it. It was like a building sand, 
and to utilise it he had to introduce core gum as a binder. 
He would like Mr. Robinson to say what he thought of 
the use of oil with this building sand. It was another 
case of £ s. d,; they had the sand and were expected 
to use it as far as they could, but in some special case# 
they had to buy new sand at 5s, 6d. or 6s. a ton. 
They had been told by Mr. Robinson that by making 
cores in oil-sand they could be male at a cheaper rate. 
He took it that the core-boxes, etc., for all these things 
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would be a big item in the pattern-making account, as 
Mr. Robinson appeared to use iron boxes and special 
plates for the oil-sand cores. 

Mr. J. SvreRLAND could not understand why vents 
should be put in cores made with oil-sand, for he found 
that the air and vapour escaped sufficiently without 
vents if the tops of the cores were scraped. At Coventry 
they had made cores 2 feet or 3 feet square, and very 
thin in some places, and had not found it necessary to put 
any vents in them. He was speaking of cores made 
with spermoline. They also used an eniulsion of one part 
of oil to five parts of water, and to this was added seven 
to nine parts of sand. 

Mr. F. E. SHeaRMAN wished to know whether Mr. 
Robinson found it beneficial to mix the sand at night 
and use it next morning, or whether it was better to use 
it immediately after mixing with the oil and water. 
He congratulated Mr. Robinson upon his success in making 
the bomb core. Many firms had had a great deal of trouble 
in making a success of that bomb. How did Mr. 
Robinson fasten the two halves of the core together ? 
Some time ago he saw a very good method. The core 
was made very much in the same way, but in the bottom 
half there was a small-cast-iron grid in the centre of 
which was a little hole. Through that hole was passed 
a pin which held the grid to the tube from the top and this 
kept the lower half in place. 

Mr. Rosrnson, in reply, said that all the binders 
mentioned. previous to the oil binders were suitable 
to a clay-bonded sand, and the oil binders to a 
bondless sand. When clay was present it absorbed 
a great deal of the oil before the oil began to w&rk, and 
only after sufficient oil had been absorbed to neutralise 
the effect of the clay did the binding effect of the oil begin 
to be realised, so that in using oil with clay it was to a 
large extent wasted. This was easily demonstrated in 
cases where large cores had their vents carried through the 
top part of the mould,and it was necessary to make good 
round the vent hole. He did this by placing soft loam 
round the hole, and when the top part was lowered on it 
squeezed the loam and made a safe joint so that the metal 
could not enter the vents. If the cores were warm, and 
just ordinary loam was used, it baked hard and was liable 
to cause a crush, To prevent this, oil was mixed with the 
loam before using, and it remained soft and did not crush. 
That alone showed that the effect of the oil was to 
neutralise the clay. For the “sausage” machine, or 
rotary core machine, the mixtures he used were as 
follows :— \ 

For cores 3 in, to 5 in. diameter : 6 gallons of core sand ; 
3 gallons of sea sand; 1 pint of core gum; 1} lks. of 
flour; 4 pints of oil; ground for three. minutes, then 
riddled through mesh. 

For cores up to 24 in. : 3 gallons of sea sand ; 3 quarts 
of core sand; 10 oz. of flour; 7 oz. of core gum; 2 pints 
of oil; riddled through } in. mesh, not ground. 

Ordinary core sand, as used above: 5 parts new, 20 
old, 1 horse-dung. 

The largest castings he had made with oil-sand 
cores were for water-jacketed cylinders, the cylinder 
itself weighing two tons. It did not matter what 
the size of the core was; if he wanted an oil sand 
face next to the casting, to allow for contraction he 
packed up all round inside with ordinary core sand. 
He had made cores that were 6 feet long and would have 
no hesitation in using oil-sand for any size of core. The 
thickness of the jacket core was 2 nches. He made 
some water-jackets cast in one piece 14 feet long and the 
water space was 1} inches. With regard to the question 
of using oil blended to suit the heat of the core stove, 
that depended upon the composition of the oil. The 
flash point of lin oil was 550 deg. Fahr., and the 


carbonising point 750 deg., whilst spermoline had a flash 
point of 230 deg., so that in the latter case the volatile 
matter would be driven off much more quickly than it 
would be with pure linseed oil. In order to prevent 
the burning of cores which happened to be put at the top 
of the stove or of parts which dried more quickly than 
did others, they sprinkled oil over them with an oil-can 
before putting them into the oven. As to using burnt 
sand in place of sea sand, they had used the burnt or 
spent sea sand from the oil-sand cores, but had not 
obtained particularly good results; they got too much 
dust and this absorbed the oil. The dust also tended 
to clog the vents. 

With regard to ordinary building sand, continued the 
speaker, that contained a certain amount of clay, though 
not a great deal. One could not get such good results 
with it as with sea sand, but it might be used for an 
oil mixture. As to the expense of making oil-sand 
cores, no special boxes were required; any ordinary 
box could be used, and although he mentioned cast-iron 
boxes, that was only for what was absolutely repetition 
work. As to the question, “ Why put vents in when 
the air will come away without ?” he was a firm believer 
in the saying that “a vent hole is never missed.” And 
he could put one in he put itin. He had not the 
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least doubt that the core in question would vent itself, but 
it took very little trouble to make sure. With regard to 
the proportion of oil to sand mentioned by one of the 
speakers, he would say that he himself did not always 
use the same proportion of oil; if the core was good 
enough for its purpose with one to fifty they did not 
use one to forty. As to mixing the sand overnight, he 
would repeat the advice not to mix it in big lots; it was 
far better to mix the sand as near as possible to the 
time of using. If it were mixed overnight there would 
be a tendency for the oil to drain to the bottom, so that 
the sand at the top would not have sufficient. Again, 
the atmosphere had a tendency to dry the sand, and 
then one got a “nesh”—a core that was not strong 
enough to stand by itself. 

Mr. -Roxsrnson concluded: We have been very 
successful at our works with the bomb casting, and it may 
be beneficial to some to describe the methods we have 
adopted. The shape of the casting lends itself to easy 
moulding by making a joint along the centre line in 
either direttion, i.e., along the vertical or horizontal axis. 
Some founders have made their patterns to mould two 
together in the shape of a “dumb bell,” the core being 
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supported on a print or seating between the two. 
We make them singly with the joint along the 
other axis, having the socket in the bottom and the 
outlet in the top, as Fig. 3, which shows the two 
half patterns on plates. The socket on the bottom 
half pattern is made as though it were to leave its 


Fic. 4. 


own core in the mould. We make a separate core 
for this and place it in the pattern before commencing 
ramming the sand. On the top half of the pattern 
the core print at the largest point corresponds. with the 
diameter of the facing on the finished casting, 2} in. 
This print is 3} in. long and tapers to 1} in. 
diameter. On this print extending the whole length 
three flats are filed. Their use will be explained later. 
The main core is made in halves and jointed, the bottom 
half being a plain half sphere. The core box for this 
is made of aluminium, which makes it light for handling. 
(Fig. 4.) Oil-sand is placed round the inside of the box 
about 4 in. thick, and the inside filled with ashes with a 
thin layer of oil-sand along the face of the joint. Paper 
is laid on the joint, the plate for carrying and drying 
fixed, the whole turned over and the box lifted off. The 
top-half core box, in addition to forming half a ‘sphere, 
also forms a part to match the print on the pattern, 
except that it is perfectly round where there are flats 
on the pattern. It also forms the 1} in. diameter hole 
in the top of the bomb and the facing round same by 
means of the loose half rings as shown in Fig. 4. 

The box is mounted on a rock-over moulding machine 
for ease and accuracy in drawing the box from the core. 
The method of supporting this core in the mould is by 
means of a half-inch tube which is rammed up in the 
core. In addition to supporting the core it acts as a 
vent pipe. In the bottom of the core box there is a 
hole to match the tube in diameter and the depth to 
suit the distance the tube is required to project through 
the moulding box when fixing the core in position. This 
tube is placed in the box, Fig. @ and oil-sand rammed 
round it and faced up the sides of the box, the centre 
being filled with ashes as in the bottom half, paper and 
plate placed on the joint, the whole turned over on 
the machine and the box drawn off as shown in Fig. 4. 
This view also shows the small core and box for the 
socket end. ' 

» The core is made of oil-sand with a “densener” in 
the centre, which prevents a spongy place at the bottom 
of the socket, a condition which has given much trouble 


to makers of these bombs. After drying the main 
half cores are jointed with core gum, a true sphere being 
ensured by trying each one with a half round templet 
as shown in Fig. 4. The cores are all blacked ready 
for placing in the mould. In commencing moulding 
the small core is placed in the socket of the bottom halt 
pattern, the box placed on the plate, rammed up, turned 
over in the place where it will be cast, and pattern drawn. 

The top half is rammed up in similar manner. After 
the pattern is drawn, two 3-in. diameter risers are pushed 
through with a tube and the moulding box lifted on 
to the stand, as Fig. 3, with the joint upwards. The 
main core is placed in position in the print. The tube 
projects through a bar in the top of the box. A washer 
and thumb-screw are fixed on the tube, by which means 
the core is screwed down tight in its place. A half-round 
templet is tried over the core to show when it is in correct 
position. This is where the effect of the flats on the print 
is shown. 

The core being round, and the seating having flat places, 
the core is prevented from bedding down until sufficient 


pressure has been applied by the thumb-screw to squeeze 


Fig. 5. 


the flats back to the shape of the core. This allows a 
little adjustment in the thickness of the walls of the 
casting}which can be seen on the .joint. Usually the 
templet stands up from the joint } in., and by the time 
the core is screwed down into position it is so firm that 
it does not move in turning the box over and pouring 
the mould. The top box is placed on the bottom, loose 
pins being used for guides, cramps wedged on, pins removed, 
runner and riser bushes fixed, and the mould is ready for 
pouring, as Fig. 3. 


Castings with High Silicon——When a high-silicon 
content, such as 10 to 12 per cent., is required in castings, 
the metal is best melted in an air furnace, though it can 
be run down in the cupola. With the air furnace an 
ordinary metal should be first melted, and when a good 
heat has been attained, the required ferro-silicon to get 
the desired content should be added. Some oxidation 
will occur and reduce the actual quantity of silicon. 
The bath should be rabbled well before tapping to 
insure uniformity. If the cupola is used, the safest 
way is to keep the bed high enough to bring the first 
iron at the spout in about 15 minutes, in order to avoid 
oxidising it. The ferro-silicon should be in large lumps, . 
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Prevention of Shots and Cavities in Iron Castings. 


By J. Peers. 


The castings that are mostly affected by shots and 
buttons invariably come under the heavy intricate 
class of work, such as cylinders, cylinder ends, etc., 
although it is possible for the chemist to find an occasional 
shot in a casting of thin section by reason of its having 
got down a runner through the splashing of metal on the 
foundry floor, which may happen in any shop when moulds 
are practically at floorlevel. Heavy workis mofe suscep- 
tible to shots and buttons by reason of the moulds having 
a greater area of runner space and the way the runners 
are formed. The writer will endeavour to show how all 
these defects are obtained, and how they can be avoided. 

In the first place gas cavities are found in large castings 
without shots, with a eutectic having formed in the 
cavity, which is both puzzling to the chemist and foundry 
foreman. This very often causes a change to be made 
in the mixture of the metal, and often worse results follow. 
fn the second place shots are found which have given off 
gases, and they are also found firmly imbedded in the mass. 

There are many that hold an idea that some or most 
of the shots are formed in the ladle, by reason of the 
metal splashing from the cupola spout; this is pure 
tallacy, for any shot formed by tapping is readily melted 
up again in the ladle when the metal is anything like hot. 
For example, one often sees moulders put bits of 
scrap in the metal when too hot for their job and they 
soon become molten. 

Gas cavities are formed withcut shots by using bottom 
runners alone. Shots and buttons are formed with or 
without gas cavities by the use of top gates only. It 
must be borne in mind that the writer is speaking strictly 
on the metal, and is not referring to blowholes trom a 
damp mould, if being taken for granted that the mould 
has been made properly. Each of these methods of 
gating have good points; one foreman will use bottom 
gates only with increased runner area to get a good face 
oh the castings and prevent the cutting action of the metal 
when passing through the mould; another foreman will 
advocate top gates only, because it allows of the liquid 
shrinkage to proceed properly, if the thickest section is 
cast uppermost. ; 

Taking, for example, the case of gas cavities formed 
without shots. When pouring a cylinder of any size, 
or work of a like description, with a bottom runner or 
runners (a, Fig. 1), before the metal reaches the top face 
of the mould the metal becomes sluggish,and moulders are 
aware it often takes all one’s time to force a road through 
the riser with the feeding rod. Here, then, it will be seen 
that the occluded gases can only escape in close proximity 
to the risers, the gases farthest away having no chance 
of escaping, the metal forming an outer wall and solidifying 
instantly it touches the face of the mould. If, on the other 
hand, only top gates were used on the same job (5, Fig. 1), 
this would give the gases a chance of escaping more freely, 
as the metal being hotter the outer wall would not form so 
quickly. By this method of top gates the buttons and 
shots are formed by the suddtn drop of metal on the 
bottom face of mould, similar to dropping metal on to the 
shop floor out of the ladle, and sometimes in the passage 
through the mould they become attached to the side of the 
mould, and becoming covered by a black film of oxide 
may not properly amalgamate with the metal. At 
the best it forms unseemly marks, and this is made more 
serious if an inferior blacking is used. Also pieces off 
cores may be washed away, and this sand from the frac- 
tured part of the core is bound to form a cavity. In 


high-class work very little causes a waster; therefore 
it pays to have a knowledge of the job and how to run it. 
All these facts point to the advisability of combining 
the two methods, one to get good liquid shrinkage and 
freer escape of gases, the other to prevent shots and 
buttons. 

Moulding boxes are used with spaces to allow for 
risers and runners according to the amount required, 
and it is very important that the top gates should be 
distributed as evenly as possible, both a3 regards position 
and area. The patterns are usually in halves, and a bar 
should be rammed up in the drag part of the box, one end 
just projecting out of the space in the box, and the other 
end beyond where the in-gate is cut into the mould; 
this allows the first rush of dirt being carried past the 
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in-gate, for in all cases the first rush of metal carries a 
certain amount of loose dirt which is forced into the 
mould if this practice is not adhered to (see a, Fig. 1). 

The top gates are formed round the barrel core, five, 
six or more, according to size of job, to evenly distribute 
the metal, preventing any weakness, as usually found 
where projections or brackets are formed on the casting. 

The writer always advocates this class of work being 
cast vertically, and a pit should be made so that the 
boxes may be drop in for casting purposes, thus 
saving the costly job of digging deep holes, and also 
facilitating easy access to make up the riser and runner 
boxes. The best way to pour the mould is by two ladles, 
about one-third of the metal required for the job being in 
the ladle for the bottom runner, which, when starting, 
should be poured somewhat before the other. This forms 
a good cushion for the metal poured in from the top, pre- 
venting the washing away of cores, the formation of shots, 
gas cavities, and buttons, and allowing a good liquid 
shrinkage. 

It is good policy to make up risers separate from 
runners if possible and leave them open in dry sand. 
It is possible to’ cast the same job by using only ons 
ladle, but plugs have to be resorted to and all runners 
are in one runner basin. 
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New Method of Making Basic 
Converter Bottoms. * 


The dolomite—containing about 50 per cent. of fine 
meal, the rest being granules up to 3 mm. in diameter— 
is mixed with 10 per cent. of tar in an edge-runner mill 
until it balls, enough additional tar being then worked 
in to make the mass flow gradually. This mass is run 
into the mould, in which the tuyeres have already been 
erected (the mouths being stopped with clay and topped 
with conical castings, 6 inches high), until the tuyeres are 
covered to a depth of about 4in. A cast-iron cover having 
been laid on the castings, the mass is dried in an ordinary 
stove by raising the temperature gradually to 350 deg. C. 
in 24 hours, and then for another 16-30 hours at 370- 
400 deg. C., being afterwards left to cool down for two 
days, by which time it will be ready for use. 

The procedure is much the same in making needle 
bottoms, except that the needle mandrels are of wood, 
and are kept in position by fitting a perforated plate over 
the tips. They must also be fired, to char the mandrels, 
which must be done quickly, the mass being left to burn 
itself out in the draft of the chimney. With both types 
of bottom the temperatures should be controlled by a 
pyrometer connected with a recording device. When 
properly baked, the mass settles down uniformly, the 
surplus tar collecting on the surface, whilst the dolomite 
sinks, so that the tops of the tuyeres are 1 to 2} in. lower 
than the surrounding dolomite and are thus protected 
against cracking off in the converter. To guard against 
the dislodging of the mass (when rich in tar or imperfectly 
made) by the pressure of the blast in the tuyeres, the 
latter may be inserted from below through the bottom 
plate and flared at the base to fit into countersunk 
recesses in the plate, which then takes up the blast pressure. 

In the following calculation of the cost of making 
these bottoms, the cost of the calcined dolomite has 
been taken at 18s. per metric ton, tar at 45s., magnesite 
tuyeres at £9 10s., coke at 22s., coal at 15s., and wooden 
mandrels at 32s. per 1,000. On this basis, a needle 
bottom 68 in. across and 34 in. deep costs £4 10s, for dolo- 
mite (5 tons), 27s. for tar (12 ewts.), 4s. 6d. for coal 
(6 ewts.), 6s 5d. for 200 mandrels, and 15s. 3d. for labour 
(running the mills, stamping machine and stove, and 
reaming out the bottom), or £7 3s. 2d. in all. The cost 
of making a tuyere bottom, 68 in. across and 26 in. deep, 
amounts to £6 19s. 8d. for 21 tuyeres, £3 4s. 10d. for dolo- 
mite (72 cwts.), 26s. 2d. for tar (11% cwts.), 2s. 2d. for 
coke (2 cwts.), 2s. 3d. for coal (3 cwts.), and 5s. 6d. for 
labour, or £12 Os. 7d. in all. A similar bottom, of same 
diameter but only 18 in. deep, costs £7 12s. 6d. The cost 
of changing a bottom is: dolomite (1 ton) 18s., tar (2 
cwts.) 6s. 9d., coke (14 tons) 33s., labour 20s., sundries 
8s., a total of £4 5s. 9d. esdeggi 

When a converter lining lasts out 240 charges, 6 needle 
bottoms are used up at a cost of £43, the expense of 
5 changes being £21, or £64 in all; whereas, if tuyere 
bottoms are used (26 in. deep), 3 such bottoms will be 
needed, at a cost of £36, plus £8 10s., for twojchangos 
or £44 10s. in all, a saving of £19 10s. in favour of tuyere 
bottoms, equivalent to £82 10s. per month (1,000 charges), 
If to this be added the diminished waste of metal in the 
converter (0.2 per cent. instead of an average of 9 per 
cent.), there is a further saving of £75 per month, or 
altogether £157 10s., equivalent to £1,890 per annum. 
In this calculation no allowance has been made for the 
saving on the prime cost, repairs etc., of the stamping 
machine, repairs to furnace and the replacement of 
moulds. Moreover, the advantages resulting from the 
uniform wear of the bottoms, the possibility of increased 


* E. Briihl, in “ Stahl und Eisen,” 


output, and the absence of stoppages, are considerable. * 
The advantages accruing from the new methodfin 
comparison with those previously in use may be sum- 
marised as follows :—The increased and more uniform 
durability of the bottoms considerably reduces the cost 
of manufacturing and replacement. A tuyere bottom 
will last out 80 charges on the average, so that only 3 are 
needed to last out the converter lining (240 charges), 
as compared with 6 needle bottoms, which have an 
average life of only 40 charges. Even with cheap dolomite, 
3 tuyere bottoms do not cost more than 5 needle bottoms, 
so that there is a saving of at least one bottom to each 
converter lining, apart from the saving in replacement 
expenses. The more regular wear and longer life of 
the bottoms reduce the waste of metal, the saving being 
so much the greater the higher the waste with badly 
working bottoms. The abolition of hand or machine 
stamping reduces the cost of skilled labour, the stamping 
machine is superfluous, and a larger number of bottoms 
can be turned out in a shorter time. Three men, one 
at the mixer and two labourers for making ready and 
pouring, can easily make 4 bottoms in 12 hours. The 
low drying temperature reduces the cost of renewing 
moulds and repairs to the drying stove, the wear on 
which is negligible. The ease with which the making 
of the bottoms can be supervised, and the uniform 
behaviour of the bottoms in work diminish stoppages and 
enable the output of steel to be increased without difficulty. 


ELECTRIC TRANSPORTERS FOR FACTORIES. 
For a period of about 18 months, says “The Iron 
Age,” the Bullock Electric Company, Norwood, Ohio 
a subsidiary company of the Allis-Chalmers Manu- 
facturing Company, Milwaukee, U.S.A., has had in use 
a 2-ton electric industrial truck. Formerly the com- 
pany found it necessary to use two railroad industrial trucks 
and six hand trucks to serve its factory departments. 
These trucks in all required ten men, while the one electric 
truck superseding them requires only two men. The 
following figures show the relative costs of the different 
systems for one year:—Former Transporters: Two 
industrial railroad trucks at £18 15s. each, £37 10s. ; six 
hand trucks at £3 2s. 6d. each, £18 15s. ; cost of industrial 
truck in factory, £104 ; interest for one year at 6 per cent., 
£9 13s.; total, about £176. Present Transporter: One 
electric industrial truck, £250; interest at 6 per cent., 
£15; total, £265. The difference in the initial cost of 
the two outfits is.thus £95 in favour of the hand and 
industrial trucks. The following covers the comparative 
costs :—Former trucking force, 10 men at 8s. 4d. per day, 
£4 3s. 4d.; present trucking force, two men, 16s. 8d. ; 
saving per day, £3 6s. 8d. From this it is calculated that 
the difference in the cost of the two systems is wiped out 
in the labour saving in six weeks’ time. Operating on a 
basis of 50 weeks a year, which was the case of the Bullock 
plant for the past 12 months, the saving in labour approxi- 
mates £916, as against the use of hand trucks. The 
question of depreciation is figured at 20 per cent. for both 
systems. No trouble has been experienced in carrying 
a full load of 4,000 Ibs. over rough runways and down 
narrow aisles; loads are also carried to and from the 
building across the street. In serving the upper floors 
the truck is simply run on one of the many elevators in 
the different buildings and conveyed to the floor desired. 
Another use to which it is put is in delivering material 
from one shop department to another, where the over-. 
head cranes cannot be used. The maintenance expense, 
exclusive of current, is put at less than £10 for the entire 
18 months that the truck has been in use. Had it been. 
necessary to buy current, the cost would have averaged 
approximately 1s. a day. 
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Copper and Aluminium Alloys. 


Before a meeting of the London Branch of the British 
Foundrymen’s Association on December 17th, 1915, 
M A. Willis in the chair, Professor C. A. Edwards 
(Manchester University) lectured on the subject of 
* Alloys of Copper and Aluminium.” He opened with a 
résumé of the internal structure of metals, and illustrated 
the method of crystallisation of a metal from the liquid. 
Micrographs were exhibited illustrating that the colour 
effect apparent on the surface of a microscopic specimen 
resulted from the incidence of the light rays. Excellent 
views were shown which indicated the effect of straining 


cannot expect aluminium, melting at about 660 deg. C,, 
to take up copper, which melts at 1,080 deg. C., without 
danger of overheating. The difficulty can be readily 
overcome by melting the desired copper and adding 
gradually an equal weight of aluminium, which will 
make an alloy of lower melting point than the’aluminum, 
and which is easy to add to the latter, as it is veyy briittle 
and can be readily broken up for weighing. 

Referring again to Fig. 1, only the alloys at the two 
ends of the series are commercially valuable, as the inter- 
mediate alloys are ruled out by reason of their poor 
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in producing slip bands—a microscopic appearance 
resulting from the crystals sliding on their cleavage planes. 

Coming next to the solidification of metals and alloys, 
the lecturer explained by means of cooling curves the 
transformations which occur, with the evolution of heat, 
at critical points. He indicated how, by controlling the 
rate of cooling, the physical properties of an alloy could 
be quite altered. Dealing specifically with the copper- 
aluminium alloys, the equilibrium diagram of the series 
(Fig. 1) was exhibited. A brief summary of the lecturer’s 
remarks is as follows :—A glance at the melting-point line 
will show that the alloy of 67 per cent. aluminium and 
33 per cent. copper (the eutectic) has a very low melting 
point (below 550 deg. C.), while the 50 Cu.—50 AL. alloy 
melts below 600 deg. C. This is a useful fact in practice ; 
for founders wishing to make the aluminium-rich alloys 


mechanical properties. Taking the copper-rich end, the 
aluminium up to about 8 per cent. exists in solid solution— 
dissolved as salt dissolves in water. Above 8 per cent. of 
aluminium, however, the copper is saturated, and the 
excess aluminium separates out asa new compound. The 
presence of this new compound involves a discontinuity 
in the properties of the alloy, as it is harder than the 
solid solution and renders the mixture harder. Taking 
the 10 per cent. Al. alloy as an example, the crystals in 
cooling begin to throw out of solution a new crystal with 
properties different from those of the parent crystal. 
This continues down to about 560 deg. C., when a critical 
point is reached at which the hard compound commences 
to decompose into two constituents, the first soft and 
malleable and the second hard and brittle. [In Fig. 2 
are shown’ graphically test results obtained 
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with ‘elniey sand castings of aluminium contents 
ranging from 0 to 13 per cent. The elongation curve is 
‘seen to drop rapidly from 8 per cent. Al., in keeping with 
the appearance of the hard compound mentioned. The 
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ultimate stress drops after 10 per cent. Al. is reached, 
and though the strength at this point is high, it is accom- 
panied by excessive brittleness. The highest ductility 
is obtained with about 4 per cent. Al. in sand-cast 
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alloys. The heat-treating of such castings, however, 
modifies these results, as will be seen from Fig. 3, which 
represents sand castings slowly cooled from 800 deg. C., 
and Fig. 4, which represents the castings quenched from 
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QUENCHED FROM 800° C, In WaTER. 


800 deg. C. in water. It will be seen that the mechanical 
properties are not greatly affected by the rate of cooling 
until about 7 per cent. Al. is present. With more than 
7 per cent. Al. (particularly at 10 per cent.) the result of 


quick cooling is to give a pronounced increase in the 
tensile strength, by reason of preventing the change 
which takes place in slowly cooling past the critical point. 
The very low ductility, however, sugges‘s that moulders 
should be very cautious in removing castings from the 
moulds. It is a practice not uncommon with some men, 
when making intricately-cored castings, to take them 
from the sand red hot and throw them into water in order 
to blow out the cores. This, however, is liable to harden 
castings that are not required to be hard. 

In Fig. 5 are shown the test results given by the alloys 
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cast in chill moulds. Again, there is no material change 
in strength produced with less than 7 per cent. Al., but 
with more than that amount the tensile strength is con- 
siderably improved by chilling. An examination of these 
results indicates that for large castings, where the rate of 
cooling is necessarily slower than in light work, the 10 per 
cent.- Al. alloy should be avoided; it is impossible in 
heavy casting to so regulate the rate of cooling as to 
prevent the separation of the hard and brittle consti- 
tuents, with resulting low ductility in the casting. It 
should here be stated that the experimental results 
quoted for alloys with over 7 per cent. Al. should be 
taken to apply only to the castings tested, which were 
relatively small and soon cooled ; they were cylindrical 
pars about 4} in. long and 0.564 in. diameter. With 
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larger castings poured under the same conditions the rate 
of cooling would be slower and the ductility correspond- 
ingly less. 

In the course of the above-mentioned experiments, 
attention was turned to the production of cast alloy which 
would stand hydraulic pressure. It was ultimately 
found that the Cu. 90—Al. 10 alloy gave very good 
results when chill cast ; it stood the hydraulic test up to 
18 tons without showing any signs of weeping, and the 
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wallsYof the specimen had to be considérably thinned 
before rupture occurred, and even then they distended 
considerably before breaking instead of giving a brittle 
fracture. A difficuliy was, however, experienced in 
getting all the castings sound, and the trouble was traced 
to the formation of dross from oxidation of the aluminium. 
The oxide accumulates on the surface of the metal, and 
when it is skimmed a fresh film immediately forms. The 
conclusion from these experiments was that it is almost 
impossible to prevent the formation of this dross, and that 
success in casting can only be obtained by arranging for 
the metal to enter the mould without disturbing the 
surface film. If the metal is poured vigorously, a wave 
effect is produced and the oxide is rolled over and wrapped 
in the metal, fresh oxide then forming on the surface, 
and so accumulating in the casting. The metal should 
therefore not be disturbed, but should be allowed to rise 
gradually in the mould. The extreme tendency of these 
alloys to pipe and draw also necessitates having large 
feeder-heads and runners. When properly cast, how- 
ever, quite thin sections, such as steam valves, can be 
made with the alloy. 

In conclusion, while the more valuable results as 
regards tensile strength are got with copper-aluminium 
alloys of between 8 and 10 per cent. Al. cast in chill 
moulds, they are less reliable when cast in sand. When 
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die or chill casting alloys containing more than 90 per cent. 
of aluminium the mould should be constructed so that 
it can be disconnected as quickly as possible and removed 
from the casting, so as to relieve the strains set up by 
contraction; otherwise there is danger of the casting 
fracturing. If the mould is too cold, also, it will cool the 
casting too rapidly and so again involve danger of frac- 
ture ; for this reason the mould or die- should be heated 
up to, say, 300 or 400 deg. C. to reduce the rate of cooling, 
and then be removed from the casting before contraction 
has proceeded too far. 


Discussion. 


Mr. A. Wix1is, in opening the discussion, expressed 
his appreciation of the lecture, remarking that it was 
very pleasing to see in such a favourable light the metal 
aluminium, which had long been wignaded as “ the brass- 
founders’ curse.’ 

Mr. J. StonE suggested that the diobinusiet practice 
of bottom-tapping of the pouring ladle would prevent 
the trouble with dross. To this the lecturer replied that 
it was almost impossible to overcome the formation of 
dross by ordinary means. Even with bottom pouring 
there was momentary contact between the stream of 
metal and the atmosphere,and oxide was formed. The 
only method was by using a flux which would dissolve 
the oxide and which could be allowed to enter the mould 

\ on the surface of the metal and wash out of the riser. 
_ Mr. Woops, apropos of_the quenching of metals, asked 


for an explanation of what actually happened to cause 
hardness when a metal such as steel was quenched. 

Professor Epwarps replied that the precise nature of 
the hardening phenomenon had been the subject of 
contention—often acrimonious—for the past 20 years ;: 
but authorities were still at disagreement. There was a 
critical point in the cooling of steel at about 700 deg. C., 
at which a change took place, and quenching acted to 
suppress that change. The only brief explanation he 
could suggest was that the change in question could only 
be suppressed by the absorption of an equivalent amount 
of energy, and that quenching thus had the effect of 
applying internal mechanical work to the metal. As to 
why quenching did not harden pure copper, with pure 
metals there was no change in cooling such as took place 
in alloys, and therefore no critical point. Questioned as 
to whether the high mechanical properties of the 10 per 
cent. alloy when chilled would persist under severe 
vibration and service conditions, the lecturer replied 
that they would unless the temperature was raised 
abnormally—say to 200 or 300 deg. C. 

Mr. Bartietr said he assumed that the effect of 
quenching was to fix the condition of the alloy to which 
it had crystallised at the point of quenching. (The 
Lecturer: That is so.) Would the point from which a 
crystalline structure was viewed affect the appearance 
under the microscope by reason of one view being, for- 
example, of the ends and the other of the sides of the 
crystals ? 

The Lecturer replied that in ordinary castings, without 
sharp corners or sections, that would have no effect, 
though it would in metals subjected to rolling, since the 
latter process elongated the crystals in the direction of 
working. Greater strength was always obtained from 
specimens tested in the direction of rolling than across 
that direction. 

Mr H. Starter desired to know what effect aluminium 
would have if added to steel and malleable cast-iron. 

Professor Epwarps deprecated the use of aluminium 
in iron and steel. It had a tendency to form a film on 
the surface of the casting. It was, however, used as a 
deoxidiser in steel practice in place of silicon, but one 
attendant difficulty was that it increased the piping of 
the steel. In cast iron aluminium could be used to 
render the metal greyer ; a trace added to, say, a No. 3 
iron would make it appear like a No. 1. 

Mr. W. H. Aston asked whether the properties of the 
aluminium-copper alloys would be the same regardless 
of the thickness of the casting. To this the Lecturer 
replied that, broadly speaking, they would be the same. 

A hearty vote of thanks to Professor Edwards concluded 
the meeting. 

Sand-Blasting Apparatus for File Sharpening.— 
A sand-blasting apparatus for file sharpening now in use 
consists of a sheet-iron chamber provided with uptake, 
settling tank, slurry mixing-tank, slurry overflow-pipe, 
air agitating pipe and slurry projector. A door gives 
access to the inside of the chamber. ‘The slurry projector 
is inclined to the horizontal at an angle of 25 deg., and 
the nozzle extends slightly within the chamber. This 
projector consists essentially of a bronze body to which 
are fitted the steam pipe, slurry suction-pipe and nozzle. 
The steam supplies sufficient water for the slurry. The 
files are sharpened by being held in the slurry jet in such 
a manner as to expose the backs of the file teeth to the 
cutting action of the sand. The success obtainedJin 
file sharpening depends on the skilful selection of the 
files to be sharpened, maintenance of the correct} angle 
between files and jet while sharpening, and the selection 
of a suitable sand. Experience shows that a sharpened 


file often does as much work as a new one, and the cost of . - 


sharpening averages about one-fifth of the cost of new files. . 
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Die-Casting Practice. 


Discussing this subject in ‘‘ The Brass World,” Mr. C. 
Pack defines die-castings as “ finished castings made by 
pouring molten metal under pressure into a metallic 
mould.” The process is limited to'a group of alloys 
having a tensile strength not exceeding 20,000 lbs. per 
sq. in., which limits the application of this process to 
machine parts not subject to severe strain or shock. It 
is, however, possible by a careful study of the service 
conditions to re-design castings, either by the addition of 
ribs, webs, fillets, etc., or by the insertion of steel or 
bronze inserts to so strengthen die-cast parts that they 
may successfully displace the stronger alloys of copper 
and iron. 

The design and construction of the dies constitute 
one of the most vital factors in the successful opera- 
tion of the process. The designer of the die must find 
the proper location for the gate, which is a very important 
factor, far more so than in foundry practice. A machine 
part often pronounced a casting impossibility may be 
made a possibility by the ingenuity of the die-designer. 
Dies for simple parts may cost from £5 to £20; for more 
intricate parts from £20 to £100, and for very complicated 
parts die costs may run as high as £200. Although the 
latter figure seems high, die-castings made from such 
dies still show big savings. 

Die-castings can be made to specifications of plus or 
minus 0.005 in., and when necessary, if conditions permit, 
to specifications of plus or minus 0.0005 in. These con- 
ditions depend upon the alloy to be used and construction 
ofdie. Generally, specifications of plus or minus 0.0005 in. 
can only be had on castings whose dimensions do not 
exceed 1 in. either way. It must, however, be under- 
stood that closer specifications require more careful 
die work and consequently higher die cost. 

The alloys used for die-castings may be divided into 
three groups, viz.:—A, zinc alloys; B, tin alloys; C, 


lead alloys. The writer in his experience has found the 
-constituents of group A alloys to vary as follows :— 
Per cent. 
Zine 70 to 90 
Tin .. on ee oe 0 to 20 
Alun.inium oe Oto 5 
Copper we és 2to 5 
Antimony .. ‘ os Oto 2 
Lead 0 to 2 


follow- 
ing :—Zine, 84.5 per‘cent.; tin, 9.0 per cent.; copper, 
4.5 per cent.; aluminium, 2.0 per cent. Zine alloys 
of the type given have a tensile strength not exceeding 
18,000 Ibs. per sq. in., and an exceedingly low elongation 
and reduction of area. The strength of these alloys 
compares favourably with cast iron. Zinc alloys are 
corroded by aqueous solutions of any kind, and should not 


be used for food containers or conveyors. Petrol, which - 


theoretically should be inert towards metals, has been 
found to corrode zinc alloys when in direct and constant 
contact, due to impurities in the commercial petrol. 
Of all die-castings produced in America and Europe, 
approximately 85 per cent. are made from zine alloys, 
10 per cent. are made from tin alloys of group B, and 
5 per cent. from lead alloys of group C. Group B alloys, 
containing 60 per cent. and upward of tin, may be said 
to consist entirely of Babbitt metals. (At the present 
time any whitemetal alloy used for ‘bearings is usually 
styled Babbitt metal.) Die-castings of this group are 
mostly used for motor bearings, although they are also 
used for machine parts where resistance to corrosion is of 
major importance and where high-tensile strength is not 


req 
In the die-casting process, the metal is poured under 
pressure into a water-cooled metallic mou'd. The rapid 


chll ng produces a close-grained bearing, free from blows 


. and dross spots. The alloy used by the writer is of the 


genuine Babbitt type, i.e., containing only tin, copper and 
antimony in proportions varying only slightly from the 
original formula. No constituent is heated above 750 deg. 
Fah., and, after mixing it, it is kept below this temperature 
until cast. Parson’s white brass, an alloy of tin, zinc and 
copper, cannot be cast in the plunger type of machine 
(due to freezing of plunger), and only with difficulty in 
the air machine. The alloy, although partially molten at 
400 deg. Fah., is not thoroughly fused and entirely liquid 
until a temperature of 1,000 deg. Fah. is reached, at 
which temperature the alloy drosses excessively, -segre- 
gates easily, and is in general a poor die-casting alloy. 
There has been, however, a demand for die-castings of 
the tin-zinc copper type, and this has caused the placing on 
the market of a bearing metal known asComet white bronze, 
an alloy consisting essentially of tin, zinc and copper, in 
such proportions and treated in such manner as to over- 
come the objections to which Parson’s white brass is open, 
although retaining its good bearing qualities. 

Group C alloys, containing 60 per cent. and upward of 
lead, are well known, and the die-casting process is appli- 
cable to all alloys of this type. 


Titanium-Aluminium Bronze. 


In a recent Paper before the Detroit Foundrymen’s 
Association, by W. M. Corse and Charles Vickers, the 
authors stated that the difficulties in connection with 
the alloy commonly known as aluminium bronze could 
never have been removed without extended research 
and able assistance from both chemical and physical 
laboratories. Comparatively little is known about the 
action of titanium in alloys. The alloy field, however, was 
scarcely touched until Rossi began the work that became 
the basis on which future development was started. Rossi 
patented the alloys of copper, zinc, tin, and aluminium 
with titanium as well as the combinations.of various 
metals containing titanium as a deoxidiser. The Titanium 
Alloy Manufacturing Company, recognising the field for 
research in alloys, detailed Mr. Vickers to study the 
alloys of copper with particular reference to their possible 
improvement with titanium or its compounds. After 
three years of research the indications of a marked 
improvement in the copper-aluminium alloys by the 
addition of titanium compounds were quite conclusive. 
The practical result has been the organising of a bronze 
foundry specialising on titanium-aluminium bronzes. 

TheYlate E.*S. Sperry said: “No copper alloy held 
out more promise at the time it was produced com- 
mercially, and none has proved more disappointing than 
aluminium bronze. After much good and bad experi- 
ence with it, I will frankly say that it is a bronze without 
a peer, and the early ‘ worshippers’ of it did not over- 
rate it by any means. The lack of success has been caused 
by the difficulty in casting it, and not from any absence 
of merit in the metal itself. Unlike the tin bronzes, there 
is no tendency for the aluminium to separate in different 
alloys, and liquation has never been found to interfe re 
It is safe to say that they are the most homogeneous of 
any known bronzes. Neither do they show the tendency 
to crystallise like the brasses or other alloys of copper 
containing zinc. They are, therefore, ‘safe’ alloys for 
construction purposes. To illustrate this point, I may 
say that thousands and thousands of small pins of cast 
aluminium bronze (10.5 per cent. aluminium) have been 
used by the U.S. Government in the Springfield rifle. 
These pins, called ‘ firing pins,’ were used for firing the 
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cartridges, and were employed because steel would not 
stand. The greatest obstacle in the way of casting 
aluminium bronze is its oxidation when melted. Whenever 
the surface of the molten metal is exposed to the air, a 
film of oxide of aluminium forms on it. The more it is 
exposed, the greater the amount. This explains why 
such a large amount of dross forms when aluminium 
bronze is being stirred. When allowed to remain at rest 
in a crucible, very little forms,.as the surface of the metal 
is protected by the film already on it. It also shows why 
aluminium bronze should always be poured with as little 
stirring as possible. Any agent, such as wet sand, which 
tends to stir the metal up, produces dross and the accom- 
panying dirty castings. The more quietly aluminium 
bronze can be poured, the better the castings. To cast 
the aluminium bronze without the presence of some 
dross on the surface is a very difficult matter, and theoretic- 
ally the right method of doing it would be to cast in a 
vacuum or neutral atmosphere, so that no air would come 
in contact with the molten metal. The only method by 
which it can be cast in a commercial manner is to prevent 
its being agitated while the pouring is taking place, either 
by stirring, too high a drop from the crucible to the 
mould, or by wet sand. Dross which forms in melting 
may be skimmed off, but that which forms while the 
pouring is taking place enters the casting. The various skim 
gates, pouring from the bottom, etc., are all efficacious, 
as they serve to trap the dross and prevent its entrance 
into the casting. There is no addition that can be made 
to overcome the dross formation, nor will any flux obviate 
it. The secret, if it may be called so, seems to lie in 
preventing the entrance of the dross into the casting, and 
not in its formation. While the presence of dross is the 
greatest obstacle encountered in the casting of aluminium 
bronze, it may be said that the shrinkage is the next. All 
strong metals shrink considerably, and in the case of 
aluminium bronze the shrinkage is equal to that of steel. 
Shrinkage is accommodated by the use of sufficiently 
large risers and freedom from sharp corners in the casting ; 
with an ample gate any shrinkage may be readily over- 
come.” 

These properties were also reported by Messrs. Car- 
penter and Edwards, whose exhaustive treatise on copper 
and aluminium alloys, presented as the eighth report to 
the Alloys Research Committee of the Institution of 
Mechanical Engineers of Great Britain, and later in a 
Paper entitled “* The Production of Castings to Withstand 
High Pressures,” before the same body, form a classic on 
the subject.* 

When titanium compounds are added to aluminium 
bronze their action seems to be similar to that in steel, 
viz., the removal of oxides and reduction of segregation. 
As the presence of oxide of aluminium is yery detrimental 
in any alloy, and as dissolved oxy: gen and nitrogen 
should be removed, this action of titanium is of great 
advantage. 

The practical results of the application of this theory 
has been to make possible the commercial production of 
small and large titanium-aluminium bronze castings with 
no more than the normal percentage of foundry, loss. 
This does not mean that any of the precautions noted can 
be neglected. In fact, no alloy that we have used requires 
more care and supervision. 

The results, however, fully justify the exercise of care, 
for castings of clean titanium-aluminium bronze certainly 
warrant Professor Thurston’s opinion: “ It works. well, 
casts well, holds a fine surface under the tool, and when 
exposed to the weather ; and it is, in every respect, con- 
sidered the best bronze yet known.” 


*See Lecture by Edwards, page 34, and also FouNvRY 


April, 1915. 


Melting Aluminium Chips. 


In a Paper on this subject before the American Institute 
of Metals, Mr. H. W. Gillett remarked that a foundry- 
man attempting to melt down the chips made in machining 
aluminium castings for automobiles in the same way he 
would melt brass chips, either by adding them in small 
amount to a pot of metal, or melting them alone, usually 
gets somewhere between 50 and 70 per cent. of the chips: 
into a pool of metal in the bottom of the pot, and from: 
30 to 50 per cent. into a light, fluffy dross that, as soom 
as the air strikes it, gets excessively hot, glows with a 
blinding light, and smells of ammonia when moistened. 

Experiments carried out by the American Bureau 
of Mines indicate that if the borings are—and those 
from most machine shops almost invariably are— 
contaminated with even two or three per cent, of fine 
dirt, such as floor sweepings, one can melt in a closed 
retort, or in an electric furnace in the entire absence 
of oxygen, and still get very low recoveries and copious 
amounts of dross. The real trouble lies in the fact that 
a large proportion of the chips are only about 5/1000 of 
an inch thick, and will pass a 20-mesh riddle. When 
such a chip melts it forms a globule of metal about as big 
as a pin point. Each chip has had _ an infinitesimally 
thin film of oxide on it, formed the moment it was cut. 
Such thin films prevent metallic contact between alu- 
minium surfaces unless they are forced together so that 
the film is ruptured or unless a flux that will dissolve 
aluminium oxide is used. Each little pin-point globule 
is surrounded by a film of oxide, infinitesimal in thickness 
or weight, but yet sufficient to keep the globules from 
uniting. If any fine dirt is present, this reinforces the 
oxide armour and makes matters worse. 

The dross, instead of being mainly aluminium oxide, 
is mainly tiny globules, separated by films of oxide 
and dirt. Were this not the case, and were the dross 
all oxide, it would not get hotter on striking the air 
when skimmed off. Thus, while thecold dross is oxide, 
the hot dross is an emulsion of metal droplets kept 
separate by a solid honeycomb-like structure of oxide 
and dirt. It is, of course, desirable to melt in a reducing 
atmosphere, if possible, but oxidation within the furnace 
is far less troublesome and far more readily overcome than 
the reluctance of the globules to coalesce. 

Two methods of melting aluminium chips give good 
results. The first of these is the “ puddling” pro- 
cess. Melting is done in oil-fired furnaces, using iron 
pots, the furnaces being provided with close-fitting 
hoods. The empty pot is heated up to a low red, and a 
few shovels of chips put in. The furnace tender stands 
by with a big skimmer and works the chips over constantly 
till they start to get pasty. Before they are fully melted 
he adds another small dose of chips and works that into 
the dough-like mass. The mass is not allowed to get 
visibly red. The addition and the working over of the 
chips is continued till the pot ‘is full, holding the tempera- 
ture practically at the melting point. By the constant 
stirring of the pasty mass, the tiny globules are pressed 
together, and the films of oxide and dross broken through, 
so that the result is a uniform pasty mass of metal, 
enveloping particles of dirt and oxide instead of a little 
molten metal below and a mass of dirt and oxide envelop- 
ing globules above. The pot is then covered and the 
metal heated to about 700 deg. C. or 1,300 deg. F. till 
the dirt and dross rise. Zinc chloride is then stirred into 
the risen dross, and the dross skimmed rapidly into water 
so as to stop oxidation and allow the recovery of entrained 
metal. This method gives about 70 per cent. recovery 
on the ordinary dirty borings of commerce. On borings 
cut with a water-soluble cutting compound, if the wet, 
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borings are allowed to dry out in the air, to oxidise 
and cake up, the recovery by this method is 50 to 60 per 
cent. But if these borings are very carefully kept free 
from dirt and, after cutting, are promptly dried by 
centrifuging, these clean, dry borings give 85 to 90 per 
cent. recovery by this process. The puddling process 
requires the constant attention of the furnace tender, 
and the daily output per man is small. 

The other process is based on the same principle, 
vhat of welding aluminium, where fluxes composed of 
chlorides and fluorides of the alkalies or alkaline earths 
are used to dissolve the film of aluminium oxide and to 
allow the metal surfaces to unite, fluorides being the best- 
known solvents for aluminium oxide as well as good 
ones for siliceous dirt. The chips are intimately mixed 
before charging with large amounts (20 to 50 per cent. 
of the weight of the chips, depending on the degree of 
cleanliness of the chips) of a flux consisting of about 85 
per cent. common salt and 15 per cent. powdered fluorspar. 
The mixture of chips and flux is put into large crucibles, 
heated in a coke fire. As soon as the chips start to melt, 
they are jammed down to make room for more mixture, 
and so on till the pot is full. The pot is then left undis- 
turbed without stirring, till the flux is fully melted and 
fluid enough to absorb, either by true solution, or by 
soaking it up mechanically, the oxide and dirt, and to 
allow the tiny metallic globules to fall through it and 
collect ina molten mass. This requires at least 900 deg. C. 
or 1,650 deg. F. On absolutely clean borings, © this 
method gives 90 to 95 per cent. recovery, while chips very 
foul with dirt may give but 65 per cent. 

The second method cannot be used in iron pots because 
the temperatures required are too high for reasonable 
pot life. It will probably require more fuel than the 
puddling method because of the higher temperatures 
and because so much flux must be heated{up. The flux, 
though it has to be used in-large amounts, is so cheap 
that it is hardly more expensive than the zinc chloride 
used in the puddling method. The crucible expense 
will be a little higher than that for iron pots in the 
puddling method, but the labour'cost should be very much 
lower. Moreover, it is quite possible that by increasing 
the amount of flux to correspond with the greater surface 
of the metal bath in a reverberatory than in a crucible, 
that the salt-fluorspar flux method might be used in 
reverberatory melting. 


Turning out Cheap Castings. 
By Walter J. May. 


In foundry work two classes of castings have generally 
to be turned out; those which have to be made of the 
best quality and to stand high tests irrespective of cost, 
and those which have to be produced at a moderate or 
low cost, and which have to undergo no tests, but which 
merely have to be sound. Possibly both classes may 
have to be made in the same foundry, but more generally 
this is not the case where castings are-made by engineering 
works running their own foundries, as such places always 
specialise more or less. 

When laying out a place where cheap output has 
to be dealt with, the class of castings produced will 
need consideration, and this because there are means 
of reducing costs very considerably. Thus the use 
of moulding machines, false backs in hand moulding, 
and other things of this character cheapen labour in 
the making of moulds, while a core-making machine 
reduces the cost inthis direction where large numbers of 
cores of stock sizes are required. Besides such appliances 


as these, there are also different things in regard to 
the sifting, mixing and grinding of sand, carefully made 
flasks, and other items tending to save time, so that 
having in view the class of work which is to be produced, 
by a suitable selection of the tools used in working large 
Savings can be made in the cost of niould production. 

As wages are a very important item in all classes of 
foundry work, it is equally important that everything 
should be done to make patterns and other details favour 
the moulder, because in many places more time is spent 
in mending and patching broken moulds than in their 
actual production, and this simply because the make of 
the patterns prevents a clean lift or draw being secured. 
The making of one or two extra flasks per day means a 
large reduction in cost of production, particularly where 
light castings are being dealt with. Another point is to 
keep all patterns in good condition and well varnished, 
so that they do not suck the sand; for it will be found 
that in all but exceptional cases moulders appreciate 
good patterns. 

Apart from labour charges, fuel has to be considered, 
and a good foundry coke free from an excess of sulphur 
is cheaper than gas coke in crucible melting, because there 
is less weight per part of metal used on the one hand, 
while crucibles burn out less on the other, sulphur being 
bad for plumbago crucibles. 

Generally speaking, scrap metals would be used for 
cheap castings, and by careful sorting almost any class 
of castings can be produced. .Take iron, for instance ; 
if galvanised stuff is kept out, rough scrap bought from 
itinerant collectors will take in everything from old 
machinery to soft iron, and from hard and burnt stuff to 
old saucepans and the like, some of the older material 
being as good as new pig. Such scrap usually can be 
got at about 20s. per ton from collectors, but merchants’ 
selected. scrap costs much more. 

Then with brass and gunmetal, if this is taken un- 
sorted from the rag-shops, about 3d. or 34d. per Ib. 
can be managed, but even if 4d. per lb. is averaged it 
comes out far below what new metals would cost, and by 
careful sorting almost any class of casting can be pro 
duced. Even such stuff as small turnings, at a price, 
comes in well, but, of course, it is desirable that it should 
be passed through a magneting machine to remove iron. 
A good sorter will make a variety of qualities from a heap 
of mixed stuff, and will enable one to turn out almost any 
kind of cheap casting needed, even the poorest qualities 
having a use. 

As it generally happens with cast-brass scrap that a 
fair proportion of common Continental stuff littl better 
than brazing spelter is present, it may usually be assumed 
that zine is in excess, and for this reason it is necessary 
to run down large crucibles where this is sorted out 
separately, and to use the metal for the lowest-priced 
castings; but for the better work the rolled scrap will ' 
come in well. Old-fashioned house bells should always 


be saved, as owing to their richness in tin, they work in 


well with gunmetal, provided they are not too freely added 

As a matter of policy it is always well to use some. 
good make of deoxidant flux with all scrap metals, 
because there is the ever-present risk of having paint 
or other objectionable foreign matter present with some 
part of the charge, and this may very well cause porosity. 
New metal should cast clean enough, but scrap is often 
awkward to deal with unless outside assistance is provided. 


Brass Alloy for Ornaments.—A good yellow metal 
for casting ornaments is: —Copper 70 per cent., zine 
26 per cent., tin 2 per cent., and lead 2 per cent. Fora 
golden colour :—Copper 89.5 per cent., tin 5 per cent., 
zine 5 per cent., and lead 0.5 per cent. 
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Non-Ferrous Notes. 


Nickel Scrap.—When melting nickel scrap for cast- 
ing, the best flux is that used by the manufacturers of 
nickel anodes, and consists of 1 part of fluor-spar to 3 
parts of lime. The lime is slaked and the fluor-spar 
mixed in with it. About two handfuls are used for every 
10 Ibs. of scrap. 


Flux For Welding Aluminium.—A new fiux for 
welding aluminium, recently patented by Max U. 
Schoop, of Bois Colombes, France, is composed of :— 
Potassium chloride, 60 parts; sodium chloride, 12 
parts; potassium bi-sulphate, 4 parts; lithium chloride, 
20 parts. These are melted together and pulverised for 
use, 

Copper-Iron Alloys.—These metals alloy in practi- 
cally all proportions if pure. To produce the alloys, 
therefore, it is advisable to use wrought iron, as being 
the nearest commercially pure iron obtainable, and fuse it 
with the copper in a crucible. Homogeneous mixtures 
will be got if there is no carbon present. A flux should 
be used to protect the metal from the products of 
combustion. 

Aluminium for Die-Casting.—An aluminium mix- 
ture suitable for castings made in dies under pressure 
consists of aluminium 80 per cent., zinc 15 per cent., tin 
2.5 per cent., and copper 2.5 per cent. Aluminium also 
enters into ordinary die-casting mixtures of zinc base, 
a typical mixture of this class comprising zinc 85 per cent., 
tin 10 per cent., copper 3 per cent., and aluminium 2 per 
cent. 

Arsenic in Babbitt Metal.—Genuine Babbitt metal 
consists of tin 88.8 per cent., antimony 7.5 per cent., 
and copper 3.7 per cent. In some grades of bearing 


* metals arsenic is introduced, and when it is added to 


lead the metallic form must be used ; but it is not usually 
employed, except in very small quantities, as a deoxidiser. 
Antimony is the proper hardener for lead, and can be 
employed up to 20 per cent. 

Aluminium Alloys for Cooking Utensils.—A very 
satisfactory alloy for casting cooking utensils is :— 
Aluminium, 92 per cent.; copper,8 per cent., added 
as a 50 copper—50 aluminium hardener. The pro- 
portions of the metal to be used in the mixture would 
therefore be 84 per cent. aluminium and 16 per cent. 
hardener. Zinc also enters into some mixtures for this 
work, two typical mixtures being as follows :—({1) Alu- 
minium, 82 per cent. ; copper 3 per cent. ; zinc, 15 per 
cent. (2) Aluminium, 70 per cent.; copper, 3 per 
cent. ; zinc, 27 per cent. 

Leaded Bronze.—When using a high-lead bronze, 
such as 78 copper, 7 tin, 15 lead, which represent practi- 
cally the maximum ability of copper to hold lead and tin 
in combination, lead-sweating may be experienced unless 


great care is exercised. The tin and lead should be intro- . 


duced in combination or as a previously made alloy of 
15 lead and 7 tin. This of course should be added to the 
molten copper just prior to pouring. Also an alloy of 
this constituency should first be melted and pigged, then 
re-melted and cast. During the pouring, in both pig- 
casting and the final, the metal should be stirred 
thoroughly at regular and frequent intervals. 
Melting Brass Turnings.—However clean turnings 
appear to be, they are essentially in a finely divided state, 
and thus have excessive surface,which involves abnormal 
oxidation from contact with the atmosphere. They 
should be melted and run into ingots before being added 
toa mixture. When melting turnings, from five to eight 
ounces of 15 per cent. phosphor-copper should be added 
to 100 lbs, of the charge just previous to casting into 


ingots. The phosphorus removes the oxides which cause 
gas and porosity. Repeated melting of the alloy does not 
improve it, but only causes the deposit of an additional 
amount of oxide each time it is melted. If the surface of 
the metal in the furnace is mushy, a small handful of 
common salt should be stirred in, which will clear the 
metal; the phosphor-copper should then be added. 


Recovering Tin from Scrap.—According to a method 
for recovering tin from tinplate scrap, etc., patented 
by Julius Elkes in America, the scrap is treated with 
yellow ammonium sulphide. It is immersed in a tank 
containing water, then some ammonium sulphide is 
added, and the whole heated until the tin is removed. 
The tin dissolves in the solution, and the bare iron is left. 
The tin is recovered by adding hydrochloric acid to the 
solution after it has become inactive, which precipitates 
it as sulphide mixed with more or less sulphur. At. the 
same time ammonium chloride (sal-ammoniac) is formed. 
The solution is filtered and the sal-ammoniac recovered 
by evaporation. When the acid is added to the solution 
hydrogen sulphide gas is given off, which is passed into 
ammonia water and fresh ammonium sulphide is formed. 
The sulphide of tin is roasted after having been dried, and 


“oxide of tin is formed. 


Plastic Bronze.—The mixture consisting chiefly of 
copper and lead which is known as plastic bronze is used 
for bearings and anti-friction purposes. The composition 
of leaded bronzes ranges from 8 to 10 per cent. lead and 
5 to 10 per cent. tin, the rest being copper, up to as much 
as 30 per cent. lead, the latter being the real plastic bronze. 
One analysis is copper 65 per cent., lead 30 per cent., and 
tin 5 per cent. A similar mixture is copper 64 per cent., 
lead 30 per cent., tin 5 per cent., nickel 1 per cent. The 
lead dees not alloy with the copper, but separates out on 
cooling ; but since bearings are cast and chilled rapidly, 
it is quite possible to cast them without marked segrega- 
tion of the lead. The effect of the nickel in the alloy 
quoted above appears to be the formation of a better 
skeleton network, splitting up the lead into a greater 
number of small globules’ or particles. 


Glue Binder for Brass Cores.—Among the numerous 
core binders for brass work, when the cores are difficult 
to vent and a binder that will emit only a small amount 
of gas has to be used, glue has been recommended. The 
proportion of glue to employ will vary with the hardness 
desired. About 1 Ib. of glue is generally used to 150 lbs. 
of dry sand, but. this proportion can be varied. The glue 
is melted in hot water and this solution is used to mix 
with the sand. If the latter is too dry, it is further 
tempered with water. While glue can be used satis- 
factorily, recent practice suggests that some of the pro- 
prietary binders now on the market are more economical 
and can be better regulated to requirements. 


The Conductivity of Cathode Copper.—It is sug- 
gested by Lawrence Addicks (American Institute of 
Mining Engineers),that the reason why melted copper 
does not give as high a conductivity as pieces drawn 
directly from a cathode or native copper is that in the latter 
case the impurities are present as a mechanical mixture, 


while after melting they are chemically combined with 


the copper, which is a very different condition. Further, 
it is necessary to take the sample from a relatively smooth 
and consequently pure part of the cathode, as otherwise 
it would not draw. The same with the mass of the copper, 
a good solid part is picked out which is not representative. 
In fact, the refiners have all found they could not take 
fair samples of cathodes for a chemical analysis. It is 
always customary to use wire-bar copper for the purpose 
of sampling, and the impurities are several times as great 
as shown by samples taken from the cathodes. Copper 
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~ dissolves gases the same as other metals when it is molten ; 
but he is not sure,says Mr. Addicks, that it is oxygen it 
absorbs ; it may just as well be CO or CO,. There is, 
however, no difficulty in getting rid of oxygen in the 
present type of furnace. 


Phosphorus in Aluminium Bronze.—Discussing 
aluminium bronze in “‘ Chemical Physics and Electro- 
Chemistry,” Mr. A. A. Reade states that alloys con- 
taining 10 per cent. aluminium will only stand 0.2 per cent. 
phosphorus, as more causes the metal to give off phosphine 
when it is being filed or turned. The effect of very 
small quantities of phosphorus on annealed samples of 
aluminium bronze is to raise the yield point a little 

- and increase the elongation and reduction of area very 
considerably, while the maximum stress remains the 
same. The 5 per cent. aluminium bronze will take more 
phosphorus than the 10 per cent. alloy, as up to 1 per 
cent. of phosphorus can be incorporated, and the worked 
metal will show no trace of phosphine. On annealed 
samples of the 5 per cent. alloy the effect of phosphorus 
is to increase slightly the yield poiit and maximum 
stress, the reduction of area being lowered as the content 
of phosphorus is raised. In the case of chill castings, 
with increase of phosphorus the yield point rises con- 
tinuously and the ultimate stress attains a maximum 
at 0.52 per cent. phosphorus, but the elongation and 
reduction of area fall rapidly. Results of alternating 
stress tests show the deleterious effects produced by 
annealing the 10 per cent. aluminium bronze. Phosphorus 
does not appear to affect the hardness of annealed bars 
in small, increasing amounts, but with cold-drawn bars 
the hardness is slightly raised. With 5 per cent. aluminium, 
small amounts of phosphorus do not alter the hardness 
of annealed bars, but in chill castings a considerable 
increase in hardness is obtained when 0.25 per cent. 
phosphorus is passed. The electrical conductivity of 
the 5 per cent. alloy is only slightly greater than that 
of the 10 percent. alloy ; phosphorus diminishes the con- 
ductivity in both cases, being with the same amounts 
of phosphorus twice as great as in the 10 per cent. alloy. 
Phosphorus is found to lower the melting point of both 
alloys. Pure, fresh water has an exceedingly small 
corrosive action on these bronzes, while in the case 
of sea water the effect of small quantities of phosphorus 
is to reduce the loss of weight due to corrosion. 


Disintegration of Alloys.—A feature around which 
much discussion has turned, especially since the rise 
of aluminium to the plane of a commercial metal, is 
the disintegration of alloys during the progress of time, 
apart from the generally reccgnised corrosion to which 
most metals may be subjected. Aluminium alloyed 
with tin may give at first a tensile strength two or three 
times as great as that possessed a few weeks later by the 
same specimen. When cast the structure of that alloy may 
show a firm, close grain if examined under the microscope, 
but later entirely different crystals. The fracture .of the 

“new casting has been noticed to give off an odour of silicon 
hydride, and it is suggested that the presence of water 
in such cases produces a gas which rots the alloy. It is 
possible that through overheating the aluminium takes 
up silicon from the crucible. Ivinson advises that these 
alloys be melted without fluxes such as mixtures of sodium 
and potassium chloride. Zine chloride acts upon the 

- crucible and the aluminium dissolves out the silica, which, 
in the presence of moisture, liberates silicon hydride 
that, it is claimed, in time causes the disintegration 
leprosy of the alloys. Ivinson advises phosphide of 
copper added in quantites of 14 per cent. to a zinc- 
aluminium alloy containing from 12} to 15 per cent. 
zine to give fluidity to the melted metal. Phosphide of 

-zince containing 25 per cent. phosphorus can be substituted 


advantageously in the proportion of 0.05 per cent. It 
should be added to the alloy when molten a few minutes 
before pouring. As against the foregoing contentions, 
Goldberg, from investigations at Grosslichterfelde, con- 
siders that neither silicon nor nitrogen plays any important 
part in the disintegration of aluminium articles while 
in stock prior to being used. He found the crust and 
blisters to consist almost wholly of alumina. Changes 
ef temperature were without influence. Distilled water- 
had less corrosive action than the untreated water, 
particularly as regards irregular and local pitting. His 
conclusions were that the trouble was electrolytic, and 
depended in the main upon differences of potential 
between unequally hard portions of the aluminium. For 
the cure of this condition he suggested that the work 
should be carefully heated to 400 to 450 deg. and then 
slowly cooled. 


Over-Heating of Metals.—It is well known, that 
the melting points of the metals which pass through 
the hands of the founder vary very considerably, ranging 
from 232 deg. C. in the case of tin to 1,452 deg. C. in 
the case of nickel; with copper, the base of all brasses 
and bronzes, at 1,083 deg. When it is recalled that a 
metal’s power of combination with the oxygen of the 
atmosphere is greatly increased with rise in temperature, 
it will be seen that the avoidance of excessive heat for 
any metal is important. Founders recognise that 
overheating a metal may cause it to “ burn” and acquire 
undesirable properties, but it is not always «clearly 
understood that this burning is essentially the same 
as the burning of a fuel, i.e., its combination with oxygen. 
Though oxidation of a metal (unless in an extremely 
fine state of division) proceeds much more slowly and 
does not generate sufficient heat to propagate combus- 
tion, that does not affect the actual fact. The mere 
heating of the metal without contact with oxygen is not 
detrimental, as is evidenced by the fact that the smelting 
operation or the separation of the metal from its natural 
combinations generally involves a much higher tempera- 
ture than is obtained in founding the metal, smelting, 
of course, being conducted in a reducing (as distinguished 


- from an oxidising) atmosphere. 


In foundry practice the maintenance of a reducing~ 
atmosphere around the molten metal is not yet a prac- 
ticable matter, so the founder has to take the next best 
course and protect the metal as far as possible, while 
at the same time avoiding excessive heat which would 
aggravate the inevitable exposure. The first rule, then, 
is that a metal should not be over-heated in melting, 
and to avoid this when metals of divergent melting 
points are to be alloyed it is necessary to melt first the 
high-melting-point metals and add the others to the 
molten metal. A characteristic of alloys which affects 
this matter is that the melting point may be and generally 
is lower than that of the mean of the constituents on the 
basis of volume. For example, two metals of almost 
equal melting points when alloyed may have a lower 
melting point than that of either of the original metals. 
This, however, is not always so when taken on the basis 
of weight, as gunmetal (88:10: 2) melts at 995 deg. C., 
whereas the mean of the constituent melting points in 
the proportions of 88:10:2 in weight is 985 deg. The 
volume ratio of this alloy is about 90 : 8.4: 1.16, the mean 
melting point of which works out at about 1,000 deg. C. 
Defects in aluminium castings are often directly traceable 
to overheating of the metal during melting. Aluminium 
has a strong affinity for oxygen, and will absorb it 
from almost any element, provided the temperature is 
sufficiently high. The temperature during melting 
should never be permitted to exceed that of dull redness, 
as the copper-aluminium hardening, when that is used, 
is incorporated easily at a comparatively low temperature. 
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Correspondence. 


[We accept no responsibility for the statements made, 
or opinions expressed, by our Correspondents.| ' 


OXIDATION OF ALUMINIUM IN MELTING. 
fo the Editor of Tue Founpry TrapDE JOURNAL. 


Srr,—With reference to your issue of November, 
we note that in the editorial remarks on aluminium 
castings (page 584) it is mentioned that aluminium 
oxidises so quickly as to make it difficult to prevent 
dross entering the mould. It is also stated that the 
metal is very liable to be overheated. The Monometer 
system of melting aluminium practically eliminates 
the oxide, as the melting chamber is entirely closed, 
and the inert gases are conducted to this chamber, thereby 
preventing free oxygen from attacking the molten metal. 
Further, it is impossible to burn the aluminium in the 
system in question, as low-pressure burners without fans 
or blowers are employed, while to keep the temperature 
within control a self-acting heat controller is fitted. This 
instrument operates on the thermostatic principle, and 
by actuating the valve so controls the gas supply as to 
prevent the temperature from exceeding a predetermined 
maximum.—Yours, etc., 

MoNOMETER MANUFACTURING COMPANY, 
LIMITED. 

Birmingham. 


SILICON COPPER. 
To the Editor of Taz Founpry TRADE JOURNAL. 

Sm,—I read with interest the “‘ Non-ferrous Notes ” 
in the November issue of the JouRNAL, and the one 
I was especially interested in was the note on silicon- 
copper, which states : “* The principal use of silicon-copper 
is as a deoxidiser of copper; it reduces the electrical 
conductivity of the copper, but is applicable for all 
copper castings in which this property is unimportant. 
The addition of 1 per cent. of 10 per cent silicon- 
copper reduces the electrical conductivity to about 57 
per cent.” 

These statements are, I think, apt to make one believe 
that silicon-copper is not applicable for high-conductivity 
copper castings. Is it not the theory that silicon, used 
as a deoxidiser of copper, should be used only in sufficient 
quantity to remove the oxygen taken up by the copper 
in the course of melting, and that silicon, by reason of 
its greater affinity for oxygen, will combine with that 
element to form silica (S8iO0,) thereby reducing the 
oxide of copper, and that silica, being insoluble in copper, 
and much lighter, will rise to the surface of the molten 
copper and be removed ? If this theory is correct, how 
does it happen that the conductivity is reduced to 57 per 
cent., when the silicon should not remain in the copper ? 

The note further states that the addition of a small amount 
of silicon, in this case 0.1 per cent., makes a big difference 
in the electrical properties of the copper, but, taking into 
consideration the difference in the specific gravities 
(silicon 2.49 and copper 8.82) 0.1 per cent. by weight 
assumes quite a different proportion by volume. 

Personally, I do not think the amount of silicon necessary 
for the purpose can be suggested, unless one knows the 
treatment the copper has received and the grade of copper 
used.» A great deal depends on the fireman. If he is 
careful, the copper will be practically constant so far as 
melting is concerned, and will require a constant amount 
of silicon-copper. A careless fireman will never know 
how much is required, because no two lots of his copper 


will receive the same treatment, and to make certain he 
will use about 50 per cent. more than is necessary. A. 
few hints on the treatment of copper for casting purposes. 
may not be out of place :— 

Always keep the metal under a good covering of small: 
charcoal, a portion of which should be placed in the 
bottom of the crucible before the copper. 

Bring the metal up to a good heat. 

Never use an iron poker or skimmer to stir the metal 
after the silicon-copper has been added ; but use a plum-- 
bago stirrer 

Break up the silicon-copper into very small pieces, 
which may be wrapped in paper for convenience, and . 
add to the Copper immediately after the crucible has 
been removed from the fire. 

Stir well, but do not on any account remove the covering 
of charcoal ; this is very important, and the charcoal can 
always be held back during casting operations. 

Use rather heavier gates than for gunmetal, and 
increase the height. 

Strip away the sand as soon as possible after casting, 
to allow shrinkage to take place; omission to do this 
may cause breakage. All cores should be made as 
yielding as possible for the same reason. 

A properly deoxidised copper will cast just as well as 
any other metal, and will behave in just the same manner 
after being cast; it will “sink” in the gates. Copper: 
that is not properly deoxidised will, as soon as the tem- 
perature has fallen sufficiently low, commence to “run 
back” or bleed, and will even overflow the heads, or it 
may only show a gate with a convex surface. But 
whichever of these faults shows, it is a certain indication 
that the casting underneath is useless, I would also 
suggest that each person conduct his own experiments, 
as only by experiment can the proper amount be deter- 
mined. Commence by using a small amount, say 4 ozs. 
per 100 lbs. of copper, or even less, and advancing by 
} ozs. until good results are obtained. 

In conclusion, let me say that a copper casting made 
as stated will give a much better result for relative con- 
ductivity than 57 per cent. In passing, there are in use 
to-day thousands of miles of silicon-bronze telegraph 
wires with relative conductivity of over 90 per cent. and 
a tensile strength of 28} tons per sq! in.—Yours, etc., 

A. J. Hopson. 

South View, The Square, 
Wyke Regis, Weymouth. 


[It was perhaps not made clear, in the note above 
referred to, that the electrical conductivity was reduced 
by the quantity of silicon mentioned being left in. 
Obviously, if the silicon combines with oxygen and is 
removed it leaves the copper purer and of higher conduc- 
tivity ; but the difficulty of correctly proportioning the 
silicon to the unknown quantity of oxide present too often 
results in a residue of silicon remaining in the copper, 
with the results stated. We endorse our correspondent’s 
remarks in regard to experimenting to ascertain the correct 
addition to make for any particular class of copper.— 
Eprror, “ F.T.J.’’] 


Standardisation of Bomb Calorimeters.—There has 
been issued by the Bureau of Standards of the United 
States Department of Commerce a paper describing briefly 
the methods of ‘calibrating and using bomb, calori- 
meters, such as are used in determining the amount of 
heat available from a given weight of coal or coke or other 
combustible. Provision is made by the Bureau for 
standardising bomb calorimeters by means of standard 
samples which are sent all over the United States, to serve 
as standards of heat and make it possible to get the same 
results from tests made anywhere in the country. 
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Open-Hearth Furnace Chequer Design.” 


By W. A. Janssen. 


It is only within the past decade that designers have _ 


realised the relatively low efficiency of open-hearth 
furnaces, and have directed their efforts toward chequer 
design to obtain maximum heat conservation. The 
relative sizes of air and gas chambers, as designed for a 
furnace using producer gas as fuel, has always been a 
moot question. In general, it may be said that their 
proportions are in the same ratio as the calorific capacity 
of air and gas simultaneously heated. This total capacity 
ratio is calculated on the basis of moisture-free air and 
gas for the temperature gradient at which they enter 
the regenerator and are desired to enter the hearth. 
This ratio is approximately that each volume of gas 
requires 1} volumes of air. The empirical volume of 
air and gas chequer, therefore, is about 14 to 1. This 
ratio, however, is not strictly adhered to inasmuch as 
about 10 per cent. more air is used than is necessary 
for complete combustion, and the gas need not be heated 
to quite as high a temperature. 

Aside from accuracy of relative volumes, the depend- 
ence of length, breadth and depth are important factors 
of design. In determining the length of the regenerator 
in line of gas travel to the stack, it must be borne in 
mind that the gases must pass through at a slow velocity 
rate, thereby being assured of a proper cooling of the 
outgoing gas before going to the stack, and a proper 
heating of the incoming air. and gas before entering the 
furnace. 
and the lower the velocity, the shorter the length, and 
the more reduced the cross-section and the greater the 
velocity, the greater must be the chequer length. A 
satisfactory chequer length depending on cross-section 
is 15 or 20 ft. The cross-sectional area of the chequer, 
whereby is meant the aggregate area of the free air spaces, 
should be so designed that the gas velocity be not greater 
than 10 ft. per second. The gas passages must be large 
rather than small, as a safeguard against retardation of 
gas flow due to friction. It also must be remembered 
that the area of these passages is constantly being 
reduced, due to deposition of particles of slag, ore dust, 
and other materials from the outgoing gases, resulting in 
further frictional retardation due to the rough surfaces. 

With a knowledge of maximum gas temperature, and 
‘ the quantity and velocity thereof passing through the 
regenerator, the free passage area may be readily deter- 
mined. With this information and the amount of space 
occupied by the chequer brick, the cross-section of the 
chequer may be calculated. 

Depth.—Apart from the length and cross-section of 
the chequer, the function of depth must not be lost sight 
of. The chief function of chequer depth, apart from 
augmenting ideal cross-section, is to expedite the flow 
or travel of the incoming air and gas because of the stack- 
like draft effect which is directly proportional to depth. 
If the chequers are made deep instead of shallow, the 
incoming gases are forced by this natural draft to seek 
the hot places, and the outgoing gases to find the cool 
areas; thus, automatically, the regenerator temperature 
is equalised throughout. In early designs, when the 
chequers were placed beneath the hearth the draft effect 
of the deep vertical regenerators was greater than that 
of the present-day long horizontal type, wherein often 
there is no propelling force, except the port uptakes. 


* From a paper read before the American Foundrymen’s Association, 


In other words, the larger the cross-section - 


The chequer volume, whereby is meant the aggregate: 
volume occupied by filled and free air spaces, usually is 
referred to in terms of per ton of furnace capacity. This: 
volume does not include that portion above the*chequer 
brick or the flues underneath. In early design, 50 to 
75 cub. ft. per ton of rated furnace capacity was con- 
sidered © good practice. Present-day design allows 
between 85 to 95 cub. ft. per ton, and in one or two 
instances up to 110 cub. ft. It is evident that the larger 
the chequers the greater will be the amount of heat 
conserved, and the lower the temperature of the gases 
going to the stack. This, however, might be carried to 
such an extreme that the temperature of the outgoing 
gases would be equal to that of the incoming, thereby 
eliminating the propelling force of the cold gases seeking 
the hot areas. In addition to this, the maximum 
temperature would be so much reduced as to be in- 
sufficient for efficient flame combustion. The high. cost 
of refractories also would limit the building of abnormally 
large chequers even if they were desirable. The 
chief function of the regenerators is to conserve sufficient 
heat units of maximum temperature to heat the incoming 
air and gas to a temperature high enough for efficient 
flame combustion. The temperature of outgoing gases 
from a chequer so designed will be about 300 to 500 deg. C. 

Brick Arrangement,—Each designer has his own 
opinions regarding chequer brick arrangement. The 
fundamental fact which must be borne in, mind, how- 
ever, is that the arrangement must be such as to offer 
a maximum area for absorption and a minimum retarda- 
tion to gas flow. In addition to this, the facility with 
which bricks may be cleaned at the end of a campaign 
must be given consideration. In the old-time arrange- 


_ ment, which is still popular even to-day, wherein the 


bricks were so laid as to produce both vertical and 
horizontal flues, it was almost always necessary to remove: 
all bricks for cleaning at the end of a campaign, resulting 
in much breakage and increase’ repair costs. When 
the bricks are laid to produce either vertical or horizontal 
flues, the flue may be cleaned with a boiler flue brush 
at the end of a campaign, thereby eliminating brick 
removal. 

Silica Brick Chequers.—It has long been the practice — 
to use firebricks for chequers. During the past few 
years the use of silica bricks, because of their increased 
conductivity, has come into favour. The first cost of 
silica bricks is higher, but the gain in efficiency and 
economy warrants their use. The writer has in mind an 
installation in which silica chequer bricks were used, 
from which 2,500 heats were tapped before it became 
necessary to replace the bricks, except the first two top 
courses, at the end of a campaign. 

The investigations of Queneau, Wolodigne and Osann 
on the heat conductivity and gas permeability of com- 
mercial refractory materials seem to indicate with 
certainty that the temperature at which bricks are burned 
influences the heat conductivity, i.e., the higher the 
burning temperature the greater is the conductivity. 
Even though a correct burning temperature might be 
attained, it would be difficult to exact such requirements 
from a brickmaker. It also was found that conductivity 
increases with temperature. The maximum temperature 
of the chequers in general is unknown until the furnace 
is in actual operation. To design a brick to withstand. ° 
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this temperature might necessitate the specification of a 
special mixture which might offset the desired burning 
temperature. With a specific knowledge of the con- 
ductivity of the various refractory materials and the 
amount of heat which must be conserved between 
reversals, a brick of ideal dimensions, which undoubtedly 
would be smaller than a commercial brick, might be 
designed. The efficient. conductivity of the ideal brick 
would be influenced by the reducing action of carbon 
monoxide on the iron content of the brick mixture and 
by the carbon deposition due to gas permeability in the 
heart of the brick. The gas permeability and carbon 
deposition in all probability are the fundamental causes 
of chequer brick deterioration. All of these theoretical 
considerations would seem to indicate that the ideal 
chequer brick would be smaller in cross-section than those 
of present practice. The advantages which they might 
have are offset by decreased life, increased cost of manu- 
facture, and breakage in handling. The decreased life 
would necessitate more frequent replacement of chequer 
brick and would increase repair cost. 

Of equal importance with chequer design is the proper 
dependent design of ports, sewers for incoming gas and 
air, and flue to the stack. 


The Moulkder’s Craft. 


A discussion on a Paper by Mr. J. McNamee, entitled 
“* A Journeyman Moulder’s Opinion of his Craft,” took 
place at a recent meeting of the Newcastle and District 
Branch of the British Foundrymen’s Association. A 
summary of Mr. McNamee’s Paper appeared in our 
issue of June, 1915. 

The CuarrMan (Mr. M. E. Gallon) asked Mr. McNamee 
if he considered it an honourable thing for an apprentice, 
if he were treated as well as he had a right to be by his 
employer, to shift from one shop to another. 

Mr. McNamez, in reply, said he considered that if an 
apprentice were treated properly he should remain, but 
if he were made merely a productive unit then he should 
move to another shop. He believed there were foremen 
who would do really better than they were doing at the 
present time if it were not for the economic pressure they 
“were under. 

Mr. Epwarp Smita (South Shields) said in his opinion 
in nine cases out of ten the apprentice would benefit by 
a change. It might not seem fair on the face of it to an 
employer who treated his men properly, but one did not 
get the same experience by remaining in one shop as one 
did by moving about to different shops. To move about 
in good shops was all to the advantage of a young man. 
With regard to men being allowed to make experiments, 
he thought it would be an expensive undertaking if 
everyone who thought he could do a thing better than 
it was being done was to be allowed to carry out experi- 
ments. Experience had shown that a lot of these so- 
called experiments had proved failures. He was sure 
no employer in a well-conducted foundry would be 
above taking a suggestion from any mouldet if he would 
give his opinions. He (the speaker) was a great believer 
in education, but he could not say that he believed 
education would make a better moulder, because in his 
experience the men who had had the least education had 
been the best moulders. He did not say that education 
stopped men from being moulders, but men with no 
education had often been the most successful in their 

craft. There was a sense of touch ina green-sand moulder, 
for instance, which no amount of scientific or other 
thigher education would make keener or more perfect, 


‘lads themseves. 


™ 


Besides that, when a man was educated in the higher 
branches of science he became dissatisfied with the 
calling. An educated lad could never be got to stop in 
the foundry ; in the dirtier branches of industry education 
did not improve men. Some successful moulders, if they 
had had more education or more sense, would not’ have 
stopped at their craft as long as they had done. (Laughter.) 
Mr. McNamee had deplored the fact that they had no 
formule in the foundry. He (the speaker) thought that 
an utter impossibility. They could not get a universal 
formule where the conditions of every shop were different. 

Mr. James Smita (South Shields), referring to the 
lecturer’s remarks on cupolas, said if the results were 
right one day, with the same treatment they should be 
right every day. No matter how old or how new a furnace 
was, if it was rightly constructed and if it melted iron 
properly, it should melt iron properly every day. It 
depended practically upon the man in charge of the 
furnace. With reference to the education of the lads, 
in his opinion foundrymen were now deteriorating. He 
conscientiously believed that the foundrymen\of to-day 
were not what they were 30 years ago. There were proofs 
of that every day when men asked for a job at the gates. 
They could not educate lads to be moulders. There 
was now too much card-playing and football, and in 
their spare time lads would much sooner learn to play 
“nap” than improve themselves in their craft. Educa- 
tion would not make moulders ; it all depended upon the 
Unless a foundry foreman got hold of 
the right men he would not get the right quality of work. 

Mr. W. J. Pautin (Heaton) said certain correspondence 
classes in connection with education added to a young 
man’s knowledge just sufficient to give him swelled head— 
gave that little smattering of science which upset his 
mental balance. In his opinion the practical man was 


* the theoretical man, although he often did not know it. 


He had theories in his head not from mathematical 
equations, but he turned to formule in his head, and 
although he never described the process to anybody or 
put it on paper, yet he was thus working in the best school 
for practical experience. One of the chief difficulties was 
to get a lad to understand that he was being actually 
educated in the shop. What did men discuss at the 
dinner hour? If any one ventured to introduce a little 
scientific problem the others were down on him for 
“talking shop.” That attitude was an absurdity; he 
himself had found more value from “ talking shop” than 
from attending many science clubs. Nowadays too much 
was made of so-called technical education. Education 
was not a panacea for the troubles of all trades. They 
wanted keener application of the sort of science that 
could be learned and applied in the shop. 

Other’ speakers took part in the discussion, and in the 
course of his reply, Mr. McNames said he only advocated 
experiments when they were conducted in conjunction . 
with the foreman. Education, he agreed, would not 
make a moulder, but if an apprentice studied science he 
believed it would assist him in regard to his artistic 
touch and taste and in the interpretation of his desires. 
He had worked with a man who could neither read nor 
write, and he was the smartest moulder he had met ; and 
another smart moulder he knew could only count his 
weekly wage. 

Mr. McNamee was cordially thanked for his Paper. 


Removing Zinc from Soft Alloys.—In some 
classes of alloys zinc is regarded as an undesirable 
impurity, for example, in solders, type metal, etc. To 
remove it the metal should be constantly stirred while 
melting, and the dross, which will contain the zine. 
skimmed off from time to time. - 
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Trade Talk. 


THE SweDIsH GOVERNMENT has added wolfram, vanadium, 
and carbon electrodes to the list of prohibited exports. 

Tue shareholders of the Variable Blast Pipe Company, 
Limited, have decided to wind up the company voluntarily. 

Messrs. E. H. Butter & G. F. BuriEr, engineers and 
tool makers, 28, Park Street, Birmingham, trading as T. 
Butler, have dissolved partnership. _ 

THe MancuesteR STAMPING AND ENGINEERING 
Company, LiuiTep, have established themselves in business 
at 336-40, Chester Road, Manchester. 

Tue waste heat plant at the Cleator Moor works of the 
Whitehaven Hematite Iron and Steel Company, Limited, was 
officially put into operation on December 2. 

Tue ELectricaL ENGINEERING CoMPANY, 
Lurrep, is being wound up voluntarily, with Mr. H. Cawood, 
68, Eyre Street, Sheffield, as liquidator. 

Aw outbreak of fire has occurred on the premises of Steel 
Castings, Limited, 253, Old Edinburgh Road, Parkhead, 
Glasgow. Considerable damage was done to the engine 
house. 

THE shareholders of the Feralium Rustless Metal Company 
Limited, have decided to wind up the company, voluntarily, 
with Mr. G. A. Joyce, 94, Hatton Garden. London, E.C., 
as liquidator. 

TuE estates of the Glasgow Harbour Foundry Company, 
Moorpark, Renfrew, and of J. Wilson and ‘1. Hill, the partners, 
were sequestrated on December 18 by the Sheriff of Renfrew 
and Bute at Paisley. 

Moses Eapon & Sons, Limtrep, who recently acquired 
the Russell Works, Kelham Island, Sheffield, have now 
transferred their works and office thereto, and have renamed 
them the President Works. 

Tue shareholders of Wilsons, Pease & Company, Limited, 
will meet at the offices of Pease and Partners, Limited, 92, 
Northgate, Darlington, on Wednesday, February 16, to 
consider the liquidator’s report. ; 

Messrs. James Dove & Company, engineers, Edinburgh, 
have suspended payment, and granted a trust deed on 
behalf of their creditors in favour of Mr. C. J. Munro, 50, 
Frederick Street, Edinburgh. 

THE announcement has been made that the Redcar Iron- 
works, Middlesbrough, of Walker, Maynard & Company, 
Limited, have been purchased by Sir Hugh Bell, Bart., and 
Mr. A. J. Dorman, and will be re-started very shortly. 

Messrs. J. J. 8. anp H. G. Hae, carrying 
on business as engineers, at 106, Queen Victoria Street, 
London, E.C., and Deverell Street, Great Dover Street, S8.E., 
under the style of Bilbie, Hobson & Company, have dissolved 
partnership, so far as concerns Mr. H. G. Hale. 

Marcuent & Morey, Livirep, of Bradford, 
Hick, Hargreaves & Company, Limited, of Bolton, and the 
Edison & Swan United Electric Light Company, Limited, 
of London, have been elected members of the British Electrical 
and Allied Manufacturers’ Association. 

Samvet Russert & Company, of Northcote 
Street Foundry, Walsall, and Thos. W. Ward, Limited, of the 
Albion Works, Savile Street, Sheffield, have become members 
of the Bribery and Secret Commissions Prevention League, 
Incorporated. 

Tue shareholders of the Carnforth Hematite lron Company, 
Limited, have passed a resolution to the effect that the 
company be wound up voluntarily. Mr. E. H. Walker, 
of 4, Chapel Walks, Cross Street, Manchester, has been 
appointed liquidator. 

THE names of the undermentioned companies have been 
struck off the Register of Joint Stock Companies, and such 
companies are dissolved: Castings Repair Company, 
Limited, Hope Foundry Company (London), Limited, 
Rustless Metal Company, Limited, and the Wolf Engineering 
Company, Limited. 

In 1894, the firm of Messrs. Thomar Nicklin & Son, of the 
Old Crown Ironworks, Smethwick, near Birmingham, sus- 
pended payment, owing to serious losses. The surviving 
partner, Mr. J. C. Nicklin, went into another business and was 
successful. Recently he paid off his half-share of the debts 
of the old firm of years ago, 


Mr Aran WitiaMs has removed from 9, Queen Victoria 
Street, E.C., to larger offices at 5, Chancery Lane, W.C. 
In addition to his electrical and general engineering business, 
Mr. Williams represents the Anderston Foundry Company, 
Limited, of Glasgow, and the British Electric Plant Company, 
Limited, of Glasgow and Alloa. . 

By an Order in Council, published in the ‘‘ London Gazette,” 
the exportation of hematite pig-iron and iron and steel 
scrap is prohibited to all destinations. The export of solid 
drawn steel tubes and material for wireless telegraphs is 
prohibited to all destinations other than British Possessions’ 
and Protectorates. 

Tue MitsusisHi Gosut Katsu, of Tokyo, have established 
a branch at 149, Leadenhall Street, London, E.C. In addition 
to their business of bankers and merchants, the firm is well 
known throughout the East as producers of electrolytic 
copper, wolfram and tin ores, and other metals, and pro- 
prietors of the dockyards, shipbuilding and engineering works 
at Nagsaki and Kobe, etc. 

Tue officials of the ammunition department of Sir W. G. 
Armstrong, Whitworth & Company, Limited, held their 
annual dinner on December 13, the numerous company 
including Mr. N. A. Lee, of the Elswick Works, who succeeded 
Mr. West when the latter was transferred to the Ministry of” 
Munitions, and Mr. Charlesworth, of the Scotswood Works,, 
who presided, 

Tue Minister of Munitions announces that he has maue 
an order under Section 4 of the Munitions of War Act, 1915,. 
declaring 396 additional establishments as controlled estab- 
lishments under the Act, as from January 1, 1916. A total 
of 2,422 establishments have now been declared as controlled 
under the Act, from the date of the first order, July 12, 1915,. 
to January 1, 1916, inclusive. 

At a meeting of the Rugby Engineering Society it was 
decided that no papers or lectures should be given before 
the Society this session, in view of the fact that the time of ' 
the officials and members was largely occupied with war 
work, and that owing to so many members having joimed 
His Majesty’s forces the effective membership was greatly 
reduced, As far as possible the officials who were elected for 
session 1914-15 will continue to serve for the present session. 

In debate on the Munitions Amendment Bill, on December 
7, Mr. McKenna moved an amendment providing that 
is respect of the excess profits duty the commissioners of 
inland revenue should have power to allow modifications to 
meet the case of a firm who, owing to the present war, had 
been under the necessity of providing plant which would not 
be wanted for the purpose of the trade after the termination 
of hostilities. The amendment was agreed to. 

Tue Briton Ferry Steet Company, Liuirep, of which 
Mr. Herbert Ecclos, J.P., is the managing director, has pur- 
chased the works of the Baglan Engineering Company, 
Limited, Briton Ferry, and the merge will take place very 
shortly. It is only about six months ago that the Briton 
Ferry Steel Company took over the Albion Steelworks at 
Briton Ferry, which are now being much enlarged. The 
Baglan Engineering Works were erected about twenty 
years ago, and have been working ever since. 

At the Glasgow Dean of Guild Court, recently, the following 
improvement schemes were sanctioned: A. & J. Main & 
Company, Limited, Clydesdale Ironworks, Possilpark—To 
make an extension to their girder shop at Clydesdale Iron- 
works, Possilpark. William Beardmore & Company, Limited 
ParkheadTo erect offices in Old Edinburgh Read. 
Archibald Low & Sons, Limited, engineers and brass founders, 
Merkland Street, Partick—To make additions to their works»: 
there. 

Messrs. Watuis-Jones & Dent, consulting engineers, 
50, Queen Anne’s Gate, Westminster, London, 8.W., announce 
that in consequence of the absence of Captain Wallis-Jones 
on active service, Mr. H. W. Couzens, of Messrs. Couzens - 
& Brown, has undertaken to execute on their behalf all work 
now in hand and any future work that may be entrusted to 
the firm of Wallis-Jones & Dent. Mr. Couzens will have > 
the services of Mr. Tate, for many years Messrs. Wallis-Jones ° 
& Dent’s chief assistant engineer. 

AN interesting contribution on the work of engineering 
colleges in connection with the war was read on December 17 
before the members of the Institution of Mechanical Engitieers. .. 
The paper was read by Mr. D. R. Mullineux Walmsley.. 
Principal of the Northampton Polytechnic Institute, London, , 
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and was the joint work of himself and Mr. C. E. Larard, 
head of the Civil and Mechanical Department of the same 
institution. 

The sixth annual iron and steel and allied traces dinner 
in connecton with the Manchester and District Bowling 
Club of that designation was held on Saturday, December 4, 
at the Victoria Hotel, Manchester. 

Tue subject of steel scrap exports was deait with in the 
House of Commons on December 8, when Dr. Addison, 
replying to a question of Mr. Hodge, said that he was informed 
that the amounts both of heavy steel scrap exported to 
France and of light scrap imported from France were not 
sufficient to exercise any appreciable effect upon the problem 
of transport. Steps to control the export of heavy scrap 
had, however, already been taken. 

A MEETING of the Sheffield section of the Junior Institution 
of Engineers was held on December 3 at the Cutlers’ Hall, 
Mr. F. W. Mellowes presiding. Mr. J. R. Williams, vice- 
‘chairman, presented the silver medal of the Institute, for the 
best paper read last session, to Mr. J. R. Hyde, of the Abbey- 
dale Foundry, whose subject was ‘“‘ Comparative Properties 
of Iron, Malleable Iron, and Steel.”’” Mr. T. A. Brown, a 
member, read a paper on “ Automatic Feed Water Regula- 
tors.” 

Tue Boarp oF Customs have issued the following notice 
concerning the export of prohibited goods: Exporters and 
others concerned are reminded that it is an offence under 
Section 8 of the Customs and Inland Revenue Act, 1879, 
to bring prohibited goods to any quay or other place to be 
shipped unless the exportation of such goods has been 
authorised by a Privy Council licence. The penalty for this 
offence was increased by Section 2 of the Customs (Exportation 
Restriction) Act, 1915, to £500 or imprisonment, with or 
without hard labour, for two years. 

Tue text has been issued of a Bill to make provision 
with respect to companies of enemy character. The principal 
object of the Bill is contained in the first clause, which 
treads: “Where it shall appear to the Attorney-General 
that any company registered in the United Kingdom is, 
owing to the character of its directors or of its shareholders, 
or to any other cause of a ;redominantly erlemy character, 
he shall present a petition to His Majesty in Council praying 
that such company may be declared by His Majesty in 
Council to be an enemy company.” 

A FurtTHer list of the awards at the Panama-Pacific 
Exposition has now been received from the British Com- 
missioner at the Exposition. Successful British exhibitors 
include the following :—Department of Machinery: Jno. 
Hy. Andrew & Company, Limited (tool steel and mining 
steel), gold medal; Edward G. Herbert, Limited (tool steel 
and file steel testing machines), gold medal; Seebohm & 
Dicckstahl, Limited (steel manufacturers), gold medal. 

Mr. James CLEMENTS, steel, iron, and metal merchant, 
of Highbury Chambers, Skinner Street, Newport, Mon., 
has transferred his business to Mr. Wm. H. Hollingdale and 
Mr. J. Matthews. Mr. Hollingdale has been closely associated 
with Mr. Clements for 26 years past, and Mr. Matthews for the 
last 20 years. The business will be continued under the style 
of James Clements & Company. Mr. Wm. H. Hollingdale 
has for many years been secretary of the Newport Metal 
Exchange. 

Messrs. Epwp. & Harsorp have removed their 
laboratory, mining and assay offices from 2, City Road 
(l4a, Finsbury Square), Loadon, E.C., to 6, Finsbury Square, 
E.C. The business. is being continued under the superin- 
tendence of Mr. F. J. Bolt and Mz. F. W. Jordan. The West- 
minster Laboratories, 16, Victoria Street, S.W., will continue 
as hitherto. Mr. C. O. Bannister, formerly head of the 
Metallurgical Department of the Sir John Cass Technical 
Institute, has now joined the staff. 

Tue prize distribution at the Northampton Polytechnic 
Institute took place on December 18th. In the course of 
his report, the Principal detailed the effect of the war.on the 
educational work of the Institute. When the enrolments 
were made up at the end of the session it was found that the 
total number of students during the session had been 1,748, 
as against 2,101 in the preceding session. The students’ 
hours fell from 121,625 to 78,956, which is much more than 
24 per cent. More eloquent still is that the number of hours 
worked by each individual student fell from 70.6 to 48. 

Mr. H. Ercuetts lectured before the Sheffield Society of 
Engineers and Metallurgists on December 13th, on 


“* Electrical Steel Melting Furnaces.”” The meeting was held 
in the Mapyin Hall, under the chairmanship of Mr. G. Rodger. 
Prior to the lecture, the following officers were re-elected : 
Hon. treasurer, Mr. C. K. Everitt; hon. secretary, Mr. E. C. 
Ibbotson ; assistant-secretary, Mr. E. J. Thackeray. Mr. J. 
Little was appointed an auditor, and Messrs. J. Little, P. 
Longmuir, E. H. Saniter, and B. W. Winder, the retiring 
members of the council, were re-elected. 

Tue Sheffield steel manufacturing firm of Seebohm & 
Dieckstahl, Limited, of which Mr. Arthur Balfour is the 
head, will in future be known as Arthur Balfour & Company, 
Limited. Mr. Balfour is the principal shareholder and 
managing director, having originally entered the works as a 
boy. The directors of the firm, besides Mr. Balfour, are 
Mr. G. 8. Watson, Mr. H. E. Hollis and Mr. R. W. Marshall, 
and with the exception of the company’s ,agent at Liége, 
who is a Belgian, all the shareholders are British. 

In the course of a speech on the supply of munitions on 
December 20, Mr. Lloyd George pointed out the economy 
which had been effected in taking control of the metal market. 
One had only to examine the prices in this country and 
compare them with the prices of similar metals in America 
and elsewhere to find how substantial those economies 
were. We had saved in the course of a single year something 
just about equal to 6d. or 7d. in the £ of income tax in the 
metal market alone. 

THE opinion has frequently been expressed that to obtain 
the highest efficiency from industrial workers, it is necessa 
that rational recreation and relaxation should be provided. 
In view of this, it is particularly interesting to find that 
Vickers, Limited, have built a modern and most attractive 
picture and variety theatre in the neighbourhood of one of 
their large works. Canteens are already being provided 
in considerable numbers,but the addition of suitable places of 
amusement must necessarily assist very materially in pro- 
moting the welfare and contentment of the workers. 

A Norirication has been issued by the Indian Govern- 
ment of an order prohibiting the exportation from British 
India of tungsten and wolframite or any other ore of tungsten, 
unless a permit in this behalf signed by the Chief Customs 
Officer is produced to the Customs Collector at the port 
of export in respect of such tungsten and wolframite and 
any other ore of tungsten, and unless such tungsten and 
wolframite or any other ore of tungsten is shipped in accord- 
ance with the terms of such permit. 

On Wednesday, December 8, the Faraday Society held 
a general discussion on “‘ The Corrosion of Metals—Ferrous 
and Non-ferrous,” at the Institution of Electrical Engineers, 
Victoria Embankment, W.C. The president, Sir Robert 
Hadfield, F.R.S., was in the chair. The discussion was 

receded by the reading of papers by Mr. L. Aitchison, Pr. C. 

. Desch, Dr. J. Newton Friend, Mr. W. E. Gibbs, Mr. B 
Lambert, Mr. A. Philip, and Mr. 8S. Whyte, after which there 
was a general discussion on the subject. Members of the 
Iron and Steel Institute and the Institute of Metals were also 
present. 

THE principal scientific and professional associations, 
societies, and institutes have been asked to co-operate with 
the Advisory Council of the Privy Council who are dealing 
with the organisation and development of scientific and 
industrial research. The council of the West of Scotland 
Iron and Steel Institute have appointed a sub-committee 
to deal with this matter, who are inviting members to 
specify any branch of industry with which the Institute 
is interested which they consider is a subject for organised 
and scientific research. The members of the sub-committee 
are- Mr. Herbert Beard (president), Mr. Walter Dixon (past- 
president), Mr. Thos. B. Rogerson (past-president), and 
Mr. C. H. Desch (vice-president). 

In accordance with the decision of the Government, 
arrangements have been made between the Army Council 
and the Ministry of Munitions for the transfer to the latter 
of responsil ility for designs, patterns and specifications, for 
the testing of arms and ammunition, and for the examination 
of inventions bearing on such munitions. Instructions have 
therefore been given for the immediate transfer to the Ministry 
of Munitions of the Ordnance Board, Research Department 
at Woolwich, Experimental Establishment at Shoebury- 
ness, and the War Office Inventions Department. In this 
connection the Army Council have the services of 
Major-General Du Cane, C.Bi, at the disposal of the Ministry 
of Munitions. 
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Tue Board of Trade (Exhibitions Branch) has issued a 
notice calling attention to certain provisions of the Defence 
-of the Realm Act, empowering the Minister of Munitions to 
prohibit, or impose restrictions on the holding of, industrial 
exhibitions and fairs during the war, in order to prevent 
the production of war material being prejudicially affected. 
In consequence, the forthcoming British Industries Fair 
will be confined to exhibits not likely to interfere with the 
output of munitions. It is stipulated that any firm who holds 
contracts for a Government Department will have to obtain 
the permission of the Department before exhibiting. Similar 
restrictions will be imposed on the holders of any other 
industrial exhibitions and fairs. 

Ox December 13, Mr. Llewelyn Williams raised the subject 
of steel moulders in the Army, by asking the Minister of 
Munitions whether he was aware that’a number of moulders 
in the King’s uniform were employed at a National Munitions 
factory ; whether there were many local moulders out of 
work, and were available for and willing to werk at the 
factory. Dr. Addison replied that the men referred to as 
having been released from the Army for work ata munitions 
factory were experienced steel moulders. Before these 
steps were taken it was ascertained that no suitable steel 
moulders possessing the requisite skill were on the registers 
of the Labour Exchanges in the district. There were many 
-different classes of iron, steel and brass moulders, and these 
classes were not necessarily interchangeable. 

Tue MonomMeTeR MANUFACTURING Company, LIMITED, 
of Whitehouse Street, Aston, Birmingham, have received a 
war contract for a battery of eighteen of the Monometer 
patent crucible furnaces of the tilting type for a newly- 
erected works. Several firms have lately placed orders for 
Monometer patent self-acting heat controllers to be fitted to 
their existing furnaces. including the Daimler Company, 
Limited, Coventry, and Chance Bros. & Company, Limitéd. 
Other orders are for tinning furnaces for coating wires and 
cables without oxidation, and the company’s standard furnace 
for melting aluminium without crucibles, the latter being 
ordered by Wolseley Motors, Limited, Jos. Lucas, Limited, 
Birminghamhh, and Crompton & Company, of Chelmsford. 
‘The Peel-Conner Telephone Works, Limited, of Salford, have 
purchased a Monometer soft-metal furnace. 

Tue work of the Steel Committee was considered at a 
meeting of the Newcastle and Gateshead Chamber of Com- 
merce. Dr. J. T. Dunn stated that 163 licences had been 
issued since the last meeting, making a total of 563, and 
that fees to date amounted to £65 17s. 5d. The work of the 
committee was proceeding quite satisfactorily. They had 
never had occasion to question any of -the applications for 
licences excepting in an indirect manner, where merchants 
had certified as to the composition of the steel they had not 
produced. In these cases the committee had always referred 
back again to the makers of the steel, and insisted on having 
certificates from the makers before they allowed the steel 
to go out. The certificate had been altered to make it clear 
that steel containing tungsten, molybdenum, etc., must not 
be exported. 

For some months after the war broke out the plumbago- 
mining industry in Ceylon was suffering very severely from 
the loss of the German and Belgian markets, and steps were 
taken by the Imperial Institute to induce users of plumbago 
in the United Kingdom to purchase the whole of their supplies 
from Ceylon. Recent statistics indicate that progress has 
already been made in this direction, for it is significant that 
the percentage of Ceylon plumbago exported to the United 
Kingdom during the first ten months of 1915 was 
considerably greater than in 1913. Moreover, the total 
exports to this country from January to October last year 
were more than double those of the corresponding months in 
1914, and in addition, Russia is a large new purchaser. The 
most important use of plumbago is in the manufacture of 
steel works, crucibles, and it is gratifying to know that a 
source within the British Empire is available to supply the 
demands of our munitions works for the article in question. 

At the annual meeting of the Society of Engineers held in 
London, on December 13, under the presidency of Mr. Norton 
Scorgie, it was reported that the president’s gold medal had 
been awarded to Mr. A. H. Barker, the Bessemer premium to 
Mr. A. Steiger, and Lacy premiums to Mr. 8. G. Turner and 
Mr. F. Groves. Mr. P. Griffith was elected president, and 
Messrs. H. O. Adams, W. B. Esson, and W. N. Twelvetrees 


vice-presidents, The secretary reported a membership of 
588, with 83 affiliated members. About 50 were on active 
service, and many more engaged on miscellaneous war work 
as befitted engineers, when the result of the war depended 
so largely on engineering science. With regard to the effort 
of the society to improve the status of professional engineers 
of all classes, considerable progress had been made in the 
preparation of a comprehensive scheme dealing with the 
professional qualifications, fees and etiquette of consulting 
engineers. 

A British mission was recently appointed to visit the 
industrial districts in France and to report on the causes 
which have contributed to the enormous increase which 
has taken place in the production of munitions in that country. 
The mission consis of Messrs. J. T. Brownlie, chairman 
of the Amalgamated Society of Engineers; F. Duckham, 
Ministry of Munitions; D. J. Shackleton, Labour Advisor, 


_ Ministry of Munitions; and A. M. Smith, secretary of the 


Engineering Employers’ Federation, together with two 
engineering experts. The report, which has now been 
presented, contains much information of a valuable nature, 
and also observations and conclusions on the position gener- 
ally. The general conclusions at which the mission have 
arrived are:—(a) The people of France realise that they 
are at war. (b) The one idea in the mind of all is to bring 
the war to a successful issue. (c) The spirit which dominates 
the nation has prevented difficulties arising in the manu- 


facture of war material. (d) Loss of time is practically _ 


negligible. (e) No Trade Union restrictions exist at .the 
moment. (f) Everything is done to increase production. 
(g) No limitation of profits exists, and no question in this 
respect has been raised by the workpeople. (h) The manner 
in which the employers in France have been able to acquire 
machinery and the initiative and energy displayed by them 
are beyond all praise. (i) In conclusion, it appears to the 
mission that the increase of production in France is due to 


one cause, and one only, and that is the patriotic enthusiasm 
which exists there. 


‘““F.T.J.”’ Bookshelf, 


THe oF GoLp. By Sir Toomas Ross, 
D.Sc. (London: Charles Griffin and Company, Limited, 
Exeter Street, Strand, W.C. Price 22s. 6d. net.) 


This work is now in its sixth edition, and has been 
considerably expanded and revised in keeping with 
recent developments of practice. The volume is larger 
than formerly and comprises about 600 pages, including 
223. illustrations. The author has given an excellent 
account of the extraction of gold from its ores and its 
adaptation for use, but he has also given much informa- 
tion which will be valuable to those engaged in the work 
and who are attempting to improve existing practice. 
Comprehensive and accurate ‘information as to the 
properties of gold, its alloys and compounds, and of the 
bearing of these on the work to be done, is presented, and 
an extremely valuable chapter deals with the refining of 
gold and assaying. The electrolytic processes of refining 
is also carefully discussed. The volume may be accepted 
as a really valuable one to all those who are engaged in 
gold mining and working. 


THe ‘“MecwantcaL Pocket Drary AnD 
YeEAR Book, 1916. (Manchester: Emmott and Company, 
Limited, 65, King Street. Price 6d. net.) 

This handy little annual again includes various new 
features. The section on steam boilers has been largely 
re-written, and much additional information introduced. 
A separate section is now devoted to the Diesel engine, 
and other improvements have been made. The “ Elec- 
trical’ companion to the above, published at the same 
price, has also some new features, including a lengthy 
section on switch gears and switch boards, and other 
matters. 
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Deaths. 


Mr. Z. Merton, chairman of H. R. Merton and Company, 
Limited, died on November 29 last, at the age of 72. 

Mr. J. P. Lees, one of the original directors of H. Lees 
and Sons, Limited, Park Bridge Ironworks, Ashton-under-Lyne, 
died recently at the age of 84 years. 

Mr. G. P. Wrxcort, a director of G. P. Wincott, Limited, 
engineers and furnace builders, Attercliffe Road, Sheffield, 
died(on November 22, at the age of 57 years. 

Tue death is reported of Mr. F. W. Manson, chairman 
of Richard Hill & Co. (1899), Limited, of the Newport Iron- 
works, Middlesbrough. 

Mr. H. Myer, of H. Myer & Company, Limited, Surrey 
Ironworks, 83, Vauxhall Walk, Lambeth, 8.E., died on 
January 1, at the age of 65 years. 

Tue death has occurred suddenly of Mr. R. 8. Rowell, 
the representative on Newcastle Quayside of R. and W. Haw- 
thorn, Leslie and Company, Limited. 

Tne death took place at a nursing home on December 17 
of Mr. John Wotherspoon, ironmaster, late of the Etna 
Iron & Steel Company, Limited, Motherwell, and the Cairns, 
Cambuslang. 

Mr. T. Harrers.ey, head of the firm of Hattersley Brothers, 
Queen’s Foundry, Swinton, has died in a nursing home at 
Bournemouth. Mr. Hattersley was 75 years of age, and 
highly respected in’ the Doncaster district, where he had 
resided for many years. 

CAPTAIN AND ADJUTANT JAMES Luck, 6th Batt. the Camer- 
onians (Scottish Rifles) (T.F.), and a Chevalier of the Legion 
of Honour, has died from wounds received in France. The 
deceased officer was a director of David Colville & Sons, 
Limited, Dalzell Steel and Ironworks, Motherwell. 

Tue death took place recently at the age of 73 years of 
Mr. H. A. Allport, J.P., of Barnsley and Bournemouth, 
who, with Mr. R. Dalgleish, established. the Holwell Iron 
Company, Limited, of Asfordby, near Melton Mowbray. 

Tue death took place at Greenock recently of Dr. Robert 

Caird, of the Clyde shipbuilding and engineering firm of 
Messrs. Caird and Company. He was the fourth son of the 
late Mr. James T. Caird, and had’ been associated with the 
firm ali his business life. Dr. Caird rose to a_ distinctive 
— in his profession, and was an ex-president of the 
nstitution of Engineers and Shipbuilders in Scotland, 
while his great scientific attainments were recognised by the 
University of Glasgow, in 1900, when the honorary degree 
of Doctor of Laws was conferred on him. 

Mr. F. H. Luoyp, J.P., Stowe Hill, Lichfield, died on 
January 4. Born in 1844, he was the son of the late Mr. 
Sampson Lloyd, J.P., of the firm of Lloyd, Foster & Company, 
now the Patent Shaft and Axletree Company, Limited. 
After leaving college, Mr. F. H. Lloyd took an active part 
in the control of that firm, having charge of the Bessemer 
steel department. He continued the head of the depart- 
ment under the Patent Shaft and Axletree Company, Limited, 
to whom the business was transferred in 1867. Mr. Lloyd 
severed his connection with the company in 1874. For 
some years he was connected with the extensive ironworks 
and collieries of the Darlaston Steel & Iron Company, Limited, 
and afterwards built the steel foundry at James Bridge, 
of which he was the sole proprietor. In 1888 the business 
was transferred to a private company, of which he was the 
chairman. Since that time the business has grown to large 
proportions. Mr. Lloyd was also chairman of the Weldless 
Steel Tube Company, Limited, Birmingham. 

WE regret to announce the death, on November 20, at 
Seraing, al of Mr. Adolphe Greiner, director-general 
of the Soc. Anon. John Cockerill, of Seraing, and president 
of the Lron and Steel Institute, in his 72nd year. The 
deceased gentleman was born in Brussels in 1843, and was 
educated at the University of Liege. In 1864 he obtained 
the diploma of mining engineer at the School of Mines of 
the University, and immediately joined the Cockerill Company 
as engineer-chemist, which. company had been the first on 
the Continent to adopt the Bessemer process. When M. 
Greiner took charge of the laboratory, the greatest difficulties 
were being encountered in the working of the Bessemer 
process, and when Mr. George Pastor, son of the then director- 
general of the Cockerill Works, took-over the management 
of the steel works, he stipulated that he should have the co- 


operation of Mr. Greiner. Shortly afterwards the steel 
works, which had been shut. down for some months,‘ were. 
again put in operation, this time with more profitable results. 
In October, 1869, Mr. Greiner was appointed to replace Mr. 
George Pastor as manager of the steel works; and in 1887, 
the Cockerill Company offered him the post of director- 
general, in succession to Baron Sadoine. For 29 years Mr. 
Greiner had the supreme direction of the affairs of the com- 
pany, with its vast establishments and working population. 
Mr. Greiner was responsible for the introduction into the 
Cockerill works of three very important innovations—. 
the basic process for steel making, the utilisation of blast- 
furnace and coke-oven gas, of which he was one of the earlier 
promoters, and the general employment of electric energy 
for the transmission of power to all parts of the works. 
Industrial education chimed a great deal of his attention. 
Schools were established at Seraing and Hoboken, and mining 
classes and others in the vicinity of Liége. Old-age pensions - 
were introduced by him in 1892 for the benefit of the staff 
and workmen, and in 1908 he instituted pensions for widows 
of workmen who had served 25 years with the company. 
He was elected president of the Iron and Steel Institute in 
May, 1914, having been for many years a member of the 
council and vice-president. In 1913 he was awarded the 
Bessemer Gold Medal. At the Leeds meeting of the Institute 
in 1912 the University of Leeds conferredyupon him, the 
honorary degree of Doctor of Science. 


Inventions. 


Applications for Patents. 


An asterisk indicates that a complete specification accompanies 
the application. When inventions are communicated the names 
of the communicators are in brackets. 


16,110. Furnace for melting metals. H. N. Davis and 
W. R. Twigg. 

16,359.*Metallic body consisting principally of aluminium. 
A, J. de Montby. 

16,394. Tilting crucible furnaces. Alldays &, Onions. Pneu- 
matic Engineering Company. Limited, and 
E. W. Nicholson, 

16,403. Melting-furnaces. L. C. Harvey. 
16,562.*Production of tungsten from scheelite. 
field and A. Ashworth. 

16,576. Chilled castings. J. H. Swift. 

16,597.*Manufacture of metal hydroxides. M. Buchner. 

16,602.*Electric furnaces. F. Cochlovius. 

16,729. Oil-fired metal-melting furnaces. A. D. Hunter and 
H. W. Cullum. 

16,730.*Apparatus for the electrolytic production of, zinc 
copper, ete. M. Perreur-Lloyd. 

16,739. Moulds for casting brake-blocks. W. E. Williams.. 

16,301. Method of casting shells. T. W. Jopling. 

16,814, Electric steel and alloy making and refining pro- 
cesses. J. R. Hyde. 

17,022.*Electric furnaces. Aktiebolaget Elektriska Ugnar. 

17,062. Electric furnaces. H. A. Greaves and H. Etchells. 

17,165. Melting-furnaces of the crucible type. I. Hall. 

17,186. Extraction of tungsten from the ore. J. C. Butterfield . 
and A. Ashworth. 

17,523. Production of iron or steel. 

17,543.* Regenerative gas furnaces. 

17,648. Casting metals and alloys. 
and E. Player. 

17,651. Producing cores for and casting “stick” and like- 
bombs and substantially spherical bodies and 
hollow-ware generally. J. N. Chadwick. 

17,902. Crucible furnaces. J. Keith and G. Keith. 

17,911.*Tyre-moulding machines. J, H. Coffey and J. H.. 
Coffey, Jun. 

17,971. Furnaces. I. Hall. 

18,072. Firing gas furnaces, J. Keith and G. Keith.. 

18,090. Manufacture of steel. C. H. F. Bagley. 

18,115.*Alloy for are welding. D.H. Wilson and §. M.. 


rs. \ 


J. C. Butter- 


T.. Rouse. 
- E. W. Harvey. 
Sterling Metals Limited 
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Personal. 


Tue late Mr. Henry Steel, of Tapton Court, Sheffield, steel 
manufacturer, left estate of the gross value of £652,44 10s. 7d. 

Mr. J. H. B. Forster has been elected managing director 
of the Weardale Steel, Coal, and Coke Company, Limited. 

Tue late Mr. R. Scott, proprietor of the Winlaton Iron 
Works, left estate valued at £3,249 gross. 

Tue late Mr. H. Smith, of Keighley, Yorks, and of Dean, 
Smith & Grace, Limited, machine-tool makers, left estate 
valued at £38,955 gross. 

Tue late Major John Francis Selby Lloyd, a director'of the 
Weldless Steel Tube Company Limited, has left property 
of the value of £7,443, the net personalty being £4,037. 

Mr. Ropert Wiu1aMs, of the Boston Lodge Locomotive 
Works, Portmadoc, has been appointed as general manager 
of the munitions factory established in that district. 

Sm Joun S. Ranpies, M.P., chairman of the Work- 
ington Iron and Steel Company, Limited, has been elected 
a director of the Star Assurance Society. 

Sir Rosert Haprrerp, F.R.S., and the Right Hon. 
Ellis J. Griffith, K.C., M.P., have joined the board of directors 
of the Mond Nickel Company, Limited. 

Tue personal estate of the late Mr. C. C. Scott, chairman 
of Scott’s Shipbuilding and Engineering Company, Limited, 
Greenock, has been valued at £137,360. 

Tue late Mr. J. Barr, of the firm of Glenfield & Kennedy, 
Limited, left personal estate in the United Kingdom valued 
at £6,823. 

Tue late Mr. George Senior, J.P., chairman of George 
Senior & Sons, Limited, and of the Tinsley Rolling Mills 
Company, Limited, left estate valued at £76,430 gross. 

‘HE gross value of the estate of the late Mr. J. Sagar, 
chairman of J. Sagar and Company, Limited, and a past 

resident of the Halifax Engineering Employers’ Federation, 
is £93,853. 

ProsaTe has been granted by the will of Mr. J. E. Maddock 
ironfounder, of Eastfield, Roslyn Road, Wellington, Salop, 
who died on October 19 last. Deceased left estate of the 
gross value of £8,348 4s. 4d., of which £7,984 18s. 2d. is net 
personalty. 

Mr. G. Carrer, formerly of Elswick, and now managing 
director of Cammell, Laird and Company, Limited, Birken- 
head, is the new president of the executive board of the 
prey | Employers’ Federation, and Mr. W. H. Dugdale, 
managing director of 8. P. Austin and Son, Sunderland, is 
one of the vice-presidents. 

Mr. James Currie has been appointed to give effect to 
the policy of the Labour Supply Department of the Ministry 
of Munitions in relation to the training of munition workers. 

Tue Minister of Munitions, it is announced, has appointed 
Mr. Seebohm Rowntree to assist Lord Murray on problems 
arising out of the employment of women as munition 
workers. 

Mr. J. M. FakNeEr has been elected chairman of Sir W. G. 
Armstrong, Whitworth.& Company, Limited, in succession 
to the late Sir Andrew Noble, Bart. Mr. Falkner was formerly 
private secretary to Sir Andrew Noble. About fifteen years 
ago the late baronet was incapacitated by a serious cycling 
accident, and a heavy responsibility fell upon his secretary. 
His great ability was recognised by an appointment to a seat 
on the directorate of Armstrong, Whitworth & Company. 
Two years ago he was elected vice-chairman. 

Tue New Year Honours granted by his Majesty have 
more than usual interest for the iron and steel industry, 
many prominent members being honoured this year. The 
Duke of Devonshire, who has been appointed Knight of the 
Order of the Garter, is chairman of the Barrow Hematite 
Steel Company, Limited, and a past-president of the Iron and 
Steel Institute. A barony of the United Kingdom has been 
conferred upon Admiral Lord Charles Beresford, M.P., 
chairman of John Henry Andrew & Company, Limited, 
Toledo Steel Works, Sheffield; and on Mr. D. A. Thomas, 
a director of the Ebbw Vale Steel, Iron and Coal Company, 
Limited. The new baronets include Sir George Bullongh, 
a director of Howard & Bullough, Limited, and Mr. A. F. 
Yarrow, head of the well-known firm of shipbuilders and 
engineers, Yarrow & Company, Limited. A knighthood 
has been conferred upon Mr. George Franklin, a director of 
the British Thomson-Houston Company, Limited, 


Legal Intelligence. 


Wellman, Seaver and Head v. Skinningrove Iron 

Company. 

An action was commenced on December 14 before Mr. 
Pollock, one of the Official Referees of the High Court, in 
which Wellman, Seaver & Head, Limited, of London, steel- 
works engineers and contractors, claimed a sum of £25,982 
9s. Id. from the Skinningrove Iron Company, Limited, of 
Carlin How, Yorks, being balance of the original contract 
price and various extras. The original contract, which 
was made in August, 1912, at a price of £58,000, consisted of 
two 60-ton Wellman tilting furnaces, together with chimneys, 
buildings, platforms and foundations. In October, 1912, 
however, the plaintiffs alleged that the defendants decided 
to change the design of the furnaces to make them capable 
of holding 120 tons of steel and to be suitable for working 
their system of the Talbot continuous process. As this 
involved extra weight, a new contract was made on a weight 
basis, and the plaintiffs’ claim in this respect formed the 
principal item in their account for extras. The defendants 
also ordered in December, 1912, an extra extension of 14 feet 
6 inches on the building and platform together with founda- 
tions for same. The plaintiffs alleged that these later con- 
tracts were in writing. An arrangement had recently been 
made between the parties by which the plaintiffs had agreed 
to withdraw a claim for damages in respect of delay caused 
by the alterations ordered by the defendants, and by encum- 
brances on the site, amounting to £5,750, and the defendants 
had agreed to withdraw practically the whole of their counter- 
claim, which amounted to approximately £9,000, with the 
exception of one item amounting to £780 for bottoming the 
furnaces. 

Regarding the extra weights of the furnaces, the defendants 


“contended that this was necessitated by defects in the plaintiffs’ 


original design, but for the plaintiffs, counsel claimed that 
that reason was not put forward when the new contract 
on a weight basis was made. 

During the opening of the case by Mr. Colefax, Mr. Barnard 
Lailey, on behalf of the defendants, admitted liability for 
items amounting to £5,200. The evidence of Mr. Benjamin 
W. Head, managing director of the plaintiff company was 
being taken when the court adjourned for the Christmas 
vacation. 


Metals Consumed in Shell Manufacture. — The 


demands of manufacturers of shrapnel and other 
shells and rifle. cartridges constitute a most important 
item in the consumption of copper, spelter, etc. <A 
British 18-pounder, or 3.3-in. shrapnel, requires 5 !bs..93 oz. 
of brass, containing 66 to 70 per cent. Cu, or nearly 
3} lbs. A small copper band around the shell adds 4} oz., 
making the total copper 4.04 lbs. Spelter consumption 
per shell of this size is about 1,87 lbs. Lead bullets 
weighing 7.92 lbs., and composed of 7 parts Pb to 1 Sb, 
constitute the meta] load of the projectile. Estimating 
the total orders for shrapnel and other shells placed in the 
United States by Europe at 25,000,000 shells, these orders 
would call for a total of 101,000,000 Ibs. of copper, 
46,750,000 Ibs. of spelter, and 173,250,006 Ibs. of lead. 
Actually the meta] consumption is larger, as a fair pro- 
portion of the shells are 4.7-in. howitzer shells, using more 
brass; some 6-in., 7}-in., and probably 9-in. shells are 
also being made. Rifle cartridges are composed mainly 
of copper, there being 1 Ib. of it used in making 24 Lebel 
cartridges, a type widely used by the French Army. 
Every 125 of these cartridges consume | Ib. of spelter and 
a small amount of nickel. Steel consumption per shell 
varies more widely with the different types. A finished 
3.3-in. shell contains 6 Ibs. 15} 0z. of steel, the steel shell 
weighing 6 lbs. 5} ozs., and the diaphragm 9} oz. If the 
shell is made from a steel bar, the weight of this is about 
17 lbs., while a forging for the same. purpose weighs 
approximately 14} Ibs., and a “bottle” made by the 
seamless tube process, somewhat less. 
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High Pressure Fans 


Are made ina large number 
of sizes from 10 in. diameter 
upwards. 


Bulletins 2000 F. and 2028 F. 


10 H.P Fan and Motor. 


Some Points worth noting. . 


Owing to few wearing parts, the Fans are not liable to break down. The 
mechanical efficiency is high and remains so. The pressure is steady and the 
volume even and free from pulsations. , 


Davidson & Co., Ltd., 


Sirocco Works, 
BELFAST. 


BRITISH 
ADMIRALTY DOCKYARDS. 


The following, selected from numerous ietters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 

From PECKETT & SONS, Bristol 
* Bristol, October 25th, 1904, 


We have been using your Selected Foundry Coke for some consilerable time. / 
We have pleasure in sta’ that we are very pleased with it, as we find we get sounder and cleancr castings, more 


free from blowholes and other defects, than we formerly did. 


From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 190%. 


We have yours of ith inst., and in revly have pleasure in stating that we have been using your Foundry Coke for 
severa) years for special purposes with highly satisfactory results. 


Celtic Collieries, Ltd., Cardiff. 


Telegraph: “OUTPUT, CARDIFF.” Telephone: 4640 & 4641. 
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New Companies. 


Clifford Perkins, Limited.—Capital £10,000 in £1 shares, 

to carry on the business of ironfounders. F 
Mid-Cornwall Munitions Company, Limited.—Capital 
Limited.—Capital 


£7,500 in £1 shares. 

Low Moor Munitions Company, 
£50,000 in £1 shares. Registered office : Low Moor, Bradford. 

Swindon Engineering Works, Limited.—Capital £10,000 
in £1 shares, 

Dawson and Downie, Ltd.—Capital £25,000 in £1 
shares to carry on the business of engineers, brass and iron 
founders, etc. Registered offices: Elgin Works, Clydebank. 

Metal Smelters, Limited.—Capital £1,000 in £1 shares. 
Registered office: Amberley House, Norfolk Street, London, 
W.C. 

Curran Metals and Munitions Company, Limited.— 
Capital £30,000 in £1 shares. Registered office: Hurman 
Street Docks, Cardiff. 

Arcorundum Abrasives, Limited.—Capital ‘£2,000 in 
£1 shares, to carry on the business of manufacturers of 
abrasive materials, engineers, etc. 

R. W. Munro, Limited.—Capital £10,000 in £1 shares, to 
carry on the business of mechanical engineers, etc. Regis- 
tered office: 103 to 149, Cornwall Road, South Tottenham. 

Phenix Castings, Limited.—Capital £2,500 in £1 shares, 
to take over the business carried on by R. A. Munden and 
C. Perks, at Coventry, as the Phoenix Foundry Company. 

Garrad Engineering and Manufacturing Company, 
Limited.—Capital £20,000 in £1 shares (500 for distribution). 
Registered office: 17, Grafton Street, W. : 

T. B. Kitchener & Company, Limited.—Capital £15,000 
in £1 shares (5,000 6 per cent. cumulative preference), to 


carry on the business of engineers, etc. Registered office : 
Blackbird Street, Potton, Beds. 
Anglo-Russian Engineering Company, Limited.— 


Capjtal £5,000 in 4,000 10 per cent. preference shares of £1 
and 20,000 ordinary shares of ls. Registered office: 73, 
Turnmi!l Street, E.C. 


— 


Smillie & Company, Limited.—Capital £10,000 in 9,000 
participating non-cumulative preference and 1,000 ordinary 
shares of £1 each, to acquire and carry on the business of 
coppersmiths and brassfounders at Havelock Works, Glasgow 
and Belfagt. Registered office: 71, Lancefield Street, 
Glasgow. 

Caledonian Foundry Company, Limited.—Capital £5,000 
in £1 shares to acquire the business of the Caledonian Foundry 
Company, Limited, Trafalgar Street, Greenock. The first 
directors are W. Graham, W. G. Riddell, J. Ferguson, J. 
Steel and A. R. Prentice. 

Drypool Engineering Company (Hull), Limited.— 
Capital £3,000 in £10 shares to take over the business of 
engineers, etc., carried on as the Cleveland Engineering Works, 
at Wilson Street (off Clarence Street), Hull. T. Tate is the 
first managing director. 

Keeton & Skinner, Limited.—Capital £5,000 in £1 
shares, to take over the business of engineers and machinists 
carried on by Messrs. R. E. Keeton and J. E. Skinner, at 
the Attercliffe Engineering Works, Attercliffe Road, Sheffield, 
as Keeton & Skinner. The first directors are P. Keeton, 
R. E. Keeton and J. E. Skinner. 

Fredk. R. Butt & Company, Limited.—Capital £7,500 
in £1 shares, to take over the business carried on by H. F. 
Bigge, F. R. Butt, J. H. Webb and P. C. Kent at 147, Wardour 
Street, W., as Fredk. R. Butt and Company, and to carry on 
the business of scientific and general electrical engineers, 
etc. The first directors are H. F. Bigge and F. R. Butt (both 
permanent). H. F. Bigge is the first managing director. 
Registered offices: 147, Wardour Street, W. 

The Electrical Manufacturers Company of Great 
Britain, Limited.—Capital £12,000 in £1 shares, to carry 
on business in Russia or elsewhere, and to adopt an agreement 
with Bruce Peebles & Company, Crompton & Company, 
the Lancashire Dynamo & Motor Company, Allen West & 
Company, Brook, Hirst & Company, Eckstein, Heap & Com- 
pany, and Whipp and Bourne. ‘the first directors are J. H. 
Bunting, E. H. F. Reeves, H. C. Siddeley, W. J. Moggridge, 
J. A. Hirst, A. Eckstein and §. Whipp. These are the 
respective nominees of the firms above named. Registered 
office: 28, Victoria Street, 8.W. 


T.ROWLANDS: 


SHEFFIELD. 


British & European Agents for: 


TITANIUM ALLOY COMPANY, 


U.S.A. 


For Sound Steel ana [ron Castings. 


DELIVERIES 


FROM 
STOCK. 


1ROW CASTINGS. 
“FOUNDRY GRADE.” 


STEEL CASTINGS. 
GRADE.” 
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Established 1863. 


JAS. DURRANS SONS, 


Phenix Works, Penistone, ;*:%. 


Sheffield. 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail«, Sprig+s, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades. Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum.: 


=— 


- 

- These Machinés are invaluable for a Foundry, doing a larger amount of work ofa 

{superior quality, in a much shorter time than can be done by hand, without skilled 
labour. 

Theo following testimonial explains itself :— 

: “Dear Sits,—We have beef using your best Blacking for a large number of years, and always use it on our 

large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. . 


Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 
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MONTHLY PRICE LIST. 


The und ti d prices, unless otherwise specified, are those obtaining at the t 
of the current month. 
Pig-Iron. Ferro-Alloys. Scrap iron and Steel. 
Cleveland. 
» No “ + + 7 0 Ferro, chrome t 4/6% carbon. Basis Steel scrap, heavy melting .. 87 6to90 0 
” No. ‘4 foundry .. -- 78 6 %, scale 10s. er unit. a | ton 35 0 0 Iron scrap cast(cupola metal) 64 0 66 6 
» No 4 forge 6 6/8% car is 
” — = 60°, Yo, Seale 10s. per ‘Be to ton 2910 0 London (f.0.b.), 
” erro-chrome : 8/10% carbon eavy oe ee 
mixed Nos, .. 130° 0 60% scale, 10s. per unit. Per ton 28 0 0 
velan ee sad 
aro tor ony. deliveries Ferro-chrome : Specially refined, Heavy cast .. be 


and. as regards Cleveland iron are for G.M.B. 
brands. The warrant quotations are the sellers’ 
cash prices. 


Scotiand. 

Standard Foundry 
settlement price) .. 

Warrants, ditto ay .. 6 

Makers’ prices :— 

s. d. s. d. 
Gartsherrie No. 1..103 6 No. 3.. 97 6 
Coltness No. 1..118 6 No. 3.. 98 6 
Summerlee No. 1..102 6 No.3...97 6 
Langloan No. 1..102 6 No. 3,, 97 6 
Calder No, 1..102 6 No. 3.. 97 6 
Clyde No. 1..103 6 No. 3.. 97 6 
Carnbroe No. 1.. 96 0 No. 3.. 92 0 
Monkland No. 1.. 93 0 No. 3.. 92 0 
Shotts No. 1..102 6 No. 3.. 97 6 
Govan No. 1.. 938 © No. 3.. 92 0 
(All deliverable alongside Glasgow.) 
GlengarnockNo, 1..100 0 No. 95 O 
(Deliverable alongside ) 

Dalmellington No.1 97 6 No.3.. 95 6 
Eglington No.1.. 97 6 No. 3.. 95 6 


(Deli “No. alongside é 
n 
Scotch hometite, f.o.t. steelworks 132 6 


Lancashire. 
ae 
Lancashire No. 3 foundry f.o.t. — — 
Lincolnshire No.3 foundry .. — 87 9 
Derbyshire No. 3 foundr _ 85 0 
Staffordshire No. 3 foundry _ 82 6 
Cleveland No. 3 foundry 88 6 


(All delivered oqual Manchester. ) 


Gartsherrie 

Scotch | Glengarnock 108 0 

No. 3 | Eglington 
Summerlee — 108 0 


( Delivered Manchester Docks.) 


North-West of England. 
mixed numbersnet s. d. s. 4. 


Hematite warrants net cash.. — 115 0 
Lorn cold-blast charcoal iron 


The 


8s. d. 

Common forge — 75 0 

Staffs. Part Mine forge 79 0 81 O 
Best All Mine — 140 0 


Cold Blast .. . 160 0 
Strong forge, about 1s. less than grey forge; 
Mottled and White, about 2s. less than forge ; 
Foundry No. 3, 3s. to 5s. above forge; No.1 
and No. 2, from 1s. 6d. to 2s. above ‘No. 3; 
No. 1, about 2s. above No, 2. 
Northampton foundry = 82 6 
North Staffs. foundry 
Derby 8 6 8 O 
Nottinghamshire foundry .. — 
Leicestershire foundry 84 
Shropshire Cold-Blast 160 
(Delivered South Staffordshire Works, net om 
monthly.) 


Lincoinshire. 
8 
Forge . oe 
forge 
Basic . oe 
No. 3 foundry 

No. 4 foundry 
F.o.t. Makers’ Works, 
South Wales. 
8. 


“95 Ib. bottle 


Welsh Hematite. .. Se — 14 0 


uaranteed maximum 2% carbon, 
roken to small pieces for use in 
best quality crucible steels. Basis 


60%, scale 32s. per unit. Perton 86 0 0 
Ferro-vanadium : 33 /40% Va.,perlb. 
of Va. contained inthe alloy .. 014 0 
Ferro-silicon : 45 /50%. Basis 50%, 
5s. seale per unit Per ton 2710 0 
Ferro-titanium : 23 /25%, per pound 
carbonless .. 
Ferro-molybdenum 70 /30% Mo. 
per pound of Mo. efraioed 018 0 
Ferro-phosphorus : pat. Per ton 1610 0 
” 
Liverpool. 
Iron Castings. 
Cleveland. 
Columns (plain) be —- to 
Pipes, 1}to 2}in. .. 
3 to 4 in. 
5 to 8 in. 
» 10 tol6 in. 
Chutes 18 to24 in. 
Floor plates (open sand) 

(At work.) 
Non-Ferrous Metals. 
Copper. 

4d. 8.8. 
Standard, Cash .. - 8 0 0 8 5 O 
Three months . - & 00 8& 5 O 
Ekctrolytic 0 0115 0 0 
Tough .. ae ..107 0 0108 0 0 
Best selected .. ..108 0 0109 0 O 
Tin. 
Standard, Cash .. .173 0 017310 0 
Three months 17410 0175 0 0 
English Ingots .. 175 0 0 
Refined _ 178 0 0 
Speliter. 
American te 9 0 0 
Specials 
rd —_— 6 0 0 
British 0 0 
Lead. 

Soft Foreign .. 31 0 0 
English 3115 0 
Antimony. 

Regulus .. vo 9% 0 0 
Aluminium. 


Virgin Metal 98 /99% 
‘ perton 155 -0 0 200 0 0 


Sie) 


c (m 
98/99% purity, per lb. 


“Nickel. 
In cubes, 98/99% purity Perton 220 0 0 


“Tungsten Metal Powder. 
96/98% purity .. per Ib... 0 510 
Metal. 
96 /98% 
“Cobalt Metal. 
97% purity 08 0 
Quicksilver. 
1613 9 
* Net, Delivered Sheffield Works. 


Non-Ferrous Scrap. 


London merchants quote the following prices 
for scrap metal, delivered London, and subject 
to market fluctuations :— 


A. 

Hy. Electrolytic Copper 
Hy. Selected Scrap <e - 
Hy. Tinned Wire 


Best Selected Gunmetal Scrap .. 
Re-melted Ingot Lead 30s. under 
English Lead price on date of order. 


Stocks. 
Pig-iIron in Public Store. 
Inc. + or 
Dec. 31. since Dec. 31 
1914. 
Tons. Tons. 
at 
1,000 No change. 
Ditto - makes No change. 


Connal’s at Middles- 

brough .. 

Connal’s at Middles- 

brough hematite .. § — No change. 

West Coast hematite 2,052 - 1,915 
etais 


25,964 - 10,368 


113,492 + 13,270 


Cop Europe 
Tin, London, Holland, 


U.S.A. and afloat 17,022 - 708 
Coke. 
Middlesbrough. 

8. d. s. d. 
Gas Coke 


Unobtainable. 
35 0 0 


Furnace Coke é 33 «0 
Newcastie-on-Tyne. 

F.0.b. Dunston: 

Founpry CokE— 8. d. 8. d. 
Original 36 0 
Mickle 36 0 
Stella Garesfield . 36 
Priestman’s Garesfield — 36 0 
Consett Garesfield 36 
Newcastle gas coke ge 29 0 

Cardiff. 

s. d. 8s. d. 

Special Foundry Coke .. 42 6 to45 0 
Foundry Coke o< -. 35 0 to42 0 
Furnace Coke .. 33 0 to26 O 


Leeds. 
Furnace Coke (washed) .. — 24 0 


Birmingham. 
Foundry Cok oe — 
Furnace Coke 
Gas Coke - 30 0 33 0 
Glasgow. 
Foundry Coke ee = 35 0 
26 6 
Gas Coke ‘ 
London. - 
Welsh or Durham Foun ag 4 
dja Stations 


truck 
Yorkshire, “ald “London 
Stations, in truck 36 6 
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SITUATIONS VACANT AND WANTED. 


FOR SALE. 


fp OREMAK. with special experience in loam, for 
London iron-foundry engaged on Government work. 
Must be thoroughly experienced. No one already on 
Government work need apply.—Write, stating age, ex- 
perience and salary required to your nearest Labour 
Exchange, mentioning this paper and No. Al314. 


NGINEER, 20 years’ experience as foreman and 

works manager, wants responsible position ; large 

and varied experience in high-class engines, air com- 

pressors, pumps, hydraulic, millwright, and general 

engineering.—Box 595, Offices of Founpry TRADE 
JouRNAL, 165, Strand, London, W.C. 


FOR SALE AND WANTED. 


ANISTER for Cupolas, Furnaces, etc. Very best 
quality. On War Office List. Supplied to all 
leading Iron Works and Foundries. Established 30 
years.—Astbury Silica Company, Newbold, Astbury, 
mear Congleton (late Sankey & Hall). Communications 
to D. Boulton,,.Astbury Silica Company, Kidsgrove, 
Stoke-on-Trent. 


HAMMER, self-contained, 5}-in. cylinder, 14-in. 

stroke, by Woodhead ; belt-driven power hammers, 
friction clutch, 60 lbs. blow, self-contained.-W1pDOwsoN’s, 
Canal Street, Nottingham. 


XCELLENT Second-hand 2}-cwt. Belt-driven 

Pneumatic Hammer, by Alldays & Onions, 

Limited, with anvil block, etc., in very good condition. 
& Limrep, Sheffield. 


a Hand Swing Jib Crane, 17-ft. radius, 20 ft. 
high, with double-geared crab chains and return 
blocks, racking in-and-out motion, top fixing and foot 
step chains, recently tested to 54 tons.—C. F. Davis, 
18, Billiter Buildings, London, E.C. 


DVERTISER requires Quotations from Manu- 
facturers of Foundry Requisites and General Mill 
Furnishing; good connection with engineers and iron- 
founders.—Apply, Box 597, Offices of Founpry TRADE 
JouRNAL, 165, Strand, London, W.C. 


R SALE.—24-in. Invincible Sand Mixer, capacity 

3 tons per hour, for grinding, mixing and screening 
foundry sands, at lowest cost per ton.—Apply, Hatt, 
26, Paradise Square, Sheffield. 


PATTERN SHO 
SUPPLIES. 


‘BURN: & CO., 187 Vieira 
HENSHAW ROAD. BIRMINGHAM. 


SMALL HEATH. 


ARE YOU INTERESTED IN-THE PRODUCTION OF 
CHEAP, — CASTINGS ? 


We Specialise 
MOULDING MA- 
CHINES, PATTERN 
PLATES, MOULD- 
ING BOXES, SNAP 
FLASKS, Ete. 


Telegrams: “ ADAPTABLE.” ‘Phone: 1966 Mid. 


ADAPTABLE MOULDING MACHINE CO., Stanhope St., BIRMINCHAM, 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE 


CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &e. 
” STEEL MOULDERS' COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEBPCAR.”’ 


| BOMNDRY LADLES 

4 
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“PLUMBAGO—CRUCIBLES. 


William OLSEN, 
Cogan Street, HULL. 


FOUNDRY MATERIALS 
AND REQUISITES. 


Largest Stock of Straw and Wood 
Fibre CORE ROPINGS. 


GLUTRIN—CORE GUM. 


m most durable in the market, 


0109 


Parting Powder. 


ith or 


FANS AND BLOWERS AND OTHER FOUNDRY | «Bee 
MACHINERY FOR SALE. See 
BARGAINS FOR PROMPT CASH. i CHAS. MCNEIL. 


No, -— Root’s Blower “ Acme ” for 20 smiths’ fires. 
One ditto with high-speed Vertical Engine combined. 
Thwaites’ Roots Blower, 114” 
*B” Roots Blower bv Allday 
4 dia. Impeller Lioyd’s Blast. Fan, for 100 smiths’ fires. 
14° Schiele patent Blast Fan 
_ Lloyd's patent Blowing Fao for 50 smiths’ fires, 
New Roots pattern Blower, 5 


Silent Blowing Fans, 8° and 9° discharge and New, 3° and 4, CAN ALSO BE MADE IN ALUMINIUM 


discharge 
Ball 1 Mill, ‘with drum, 2’ 7° and 5 8” outside by 1’ 7° wide. 
ae Foundry Core Ovens on type and for fixingin wall 
6° diameter UNDERGEARED LOAM MILL, with stationary pan. 


CHARLES D. PHILLIPS, 


EMLYN & CENTRAL ENGINEERING WORKS, NEWPORT, MON. 


IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 


Kindly mention this paper when enquiring 


THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
a Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WHITTAKER SONS, LTD., 
SUN IRON WORKS, OLDHAM. 


3 
- 
MCNEIL’s 
hit iit 
UNBREAK 
— These Ladles are manufac 
H it Wi) turea by a patented provess, 
plate 
adies to contain <6 Ib. of metal 
i only weigh about 7 it ea 4 
ING PARK IRONY 
“"Glascow 
4 
et 
| 
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Addresses. 


Index Advertisers. 


Telegraphic Addresses, and Telephone Numbers. 


NAME, 


Moulding Machine Co. ... 
Alldays & Onions, Ltd. 
Anglo-Mexican Petroleum Products Co., Ltd. 


Britannia Foundry Co. .. os 
British Aluminium Co., Ltd. .. 
British Binderit Co., Ltd. 
Broadbent, T. & Sons 

Burn, 

Celtic Lta. 
Cumming, William & Co., “Lta.” 
Davidson & Co., Ltd. 

Davies, T. & Son 

Durrans, Jas. & Sons 

Evans, J. & Co. 

Everitt & Co. 


Fyfe, J. R., & Co. . 


Glasgow Patent Moulders Backing Co. 
Goldendale Iron Co., — 
Gray, Thomas E. & Co. . 


Hall, John & Co. 
Hedley Moorwood & Co., 

Hislop, RB. & G.  .. 

Keith, James & Co., 
King Bros. (Stourbridge), Ltd... 
London Emery Works Co., Ltd. 
Lowood, J. a & Co., Ltd 
Mansergh, T. 

Marshall, H. Co. 

Metalline Cement = 

MeNeil, Chas. 

Naish & Croft 

Olsen, William 
Phillips, Charles D. 
Philips, I. W.&C. J. .. 
Portway, Chas. & Son... 
Robson, E.,. Capper Co 
Rowlands, T. & td. 
Samuelson & Co., 
Sankey, Joseph & Lta, 
Stewart, D. & Co,, Ltd.. 


Tilghman’s Patent Sand Blast Co., Ltd. 
Thwaites Bros., Ltd. ee 
Universal Machinery Corporation, Ltd. .. 
Walker, I. & L os ‘aa oe 


Walco, Ltd. . 
Whittaker, Ww. & Sons, ov 
Wilkinson, Thos. & Co., Ltd. ad 


Williams, J. (Birmingham Sand), Ltd. oa 


Street, Birmingham 
ham 


Coventry 
4 Queen Victoria ‘Street, E.C. 


..| 26, Fleming St., Port Dundas, Chitin 
i Tunstall, Stoke-on- Trent .. 
.| 34, Lincoln’s Inn Fields, Kingsway, 


..| Fire Clay’ Works, Stourbridge | 
..| 21, Church Street, — 


..| 27, Farringdon London 
Stourbridge 


.| Prak, Tottenham 


Kinning Park, Glasgow 
..| 150, Alma Street, Birmingham .. 
.}| Cogan Street, Hull .. 


..| Ne rt, Mon. ot 
23, College Hill, E.C. 


..| 1, North Road, Darlington 
North Church "Street, Sheffield 


.| Broadheath, nr. Shoda: 


ADDRESS, 


TELEGRAPHIC ADDRESS. 


Finsbury Pavement, E.C. 
35, Silver Street, Leicester 
Petershill Road, Glasgow .. 


Castlet: 


hart Road, Wandsworth, 8.W. 
Huddersfield .. 
Castle Iron Works, Oldham 


Small Heath, Birmingham |. 


Cardiff oe 


.| Belfast .. 
..| West Gorton, Manchester 

.| Penistone, nr. Sheffield .. oa 
..| Manchester ae 

.| 40, Chapel Street, Liverpool 
.| Shipley, Yorks we ae ~ 


London, 


Deepcar, nr. Sheffield re 


2ed 
112, Bath Street, Glasgow 


Halstead Essex 


Banbury .. ee 


Salop . - 


Mansfield 
London Road Iron Works, ‘Glasgow * 


326, Old Street, E. Cc. 


.| Rotherham 


53, Newton Street, Birmingham 
Oldham 

Birmingham .. os be 


| adaptable” 


|C oupling, C: n, 


-| Output, Cardiff - .. 


.| Tuyere, Manthester 


.| Ladles, Manchester 


| Goldendale, Tunstall, Staffs. 
‘| 1946 Holb. 


.| 55 Stourbridge 
4318 


Hall, Stourbridge 
331 Paisley 


-| Gas, Paisley.. on 
.| James Keith, London ., 


Speciality, Leeds ., 
Adhesive, Glasgow 
‘| MeNeil, Glasgow .. 


-| Wm, Olsen, Hull .. 
Halstead 
Cay Darlington 


.| Samuelson, 


.-| Tilghmans, Altrincham 
Bradford a rd 


-| Toolcraft, London 


‘| Whittakers Oldham) 83 
..| Blacking, Middlesheo’ be 


Alldays, Birmingham 
Mexproduct, Ave, London od 
Boam, Leicester, 399 .. 
Braby, Glaszow 
Bradley, Dariaston 


Stoves, Coventry . a 
Cryolite, London .. 
Bindercomp, London.. 
Broadbent .. : 

* Requisites,”’ Birmingham 


Prudence, Glasgow 
Sirocco, Belfast .. 
Durrans, Penistone 


Persistent, Liverpool 


Brick, Shipley 
Moulders, Glasgo 


Papplewick, Holb, London 


Morod., Sheffiel 


King Bros., Stourbridge 


Naxium, London . 
Lowood, nr. Sheffield 


Newport 
London 


itanicum,”’ Sheffield . 


Sankey, Hadle 
Standard San Co., Mansfield 
Stewart, Glasgow . és 


Thwaites, Bradfo: 


Walco, Birming! gham 


251 
4315 London Wall 
.| Oldham No. 8 


..| 4640-1 Cardiff 
.| P.O.M. 25 
70 Openshaw 


2297 
= (3 
Shipley 


18 Stocksbridge 
.| 1909 Leeds 
201¥2 Douglas 
X 155 
.| Nat. 1184 
"| 10112 Central 
10 Halstead 
-| 17 Banbury 


.| 3456 & 3460 Brdf’d 
.| 3763 London Wall 


25 Rochdale 
994 Putney 

1581 (4 lines) 
137 Victoria 


4341 Belfast 


6194 H’lb’rn (4 lines): 
9 Tottenham 


2405 National 
Central 4994 


201 Mansfield 
718-0. Bridgton & 
3243 Bridgton 


Central $305 


MANSFIELD MOULDING SAND. 


Our “SPECIAL” brand as Shipped and Supplied only by us. to 
all parts of the World, for Castings of Iron, Brass, Aluminium, &c. 
Needs no Grinding or Milling, and is ready for ‘the Moulder. 


_WRITE STATING CLASS OF WORK TO 


The Standard Sand Co., Utd., 


Mansfield, 


NOTTS. 


4 
a 
28 Victoria 
| 6 City: 2704 
C. iii. | Bradley, T. & L & Sons, Ltd. a 
Bridge, D. & Co., Ltd. .. 
C. iv. | 
11 
107 
C. ii ng 
68-105 
| 
as 4 
63 
67 
67 
“112 
61 
bs 
112 re 
. 
60 
111 
57 
61 
64 4 
66 ba 
al 
112 
67 
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COLDENDALE CYLINDER PIC IRON. 
GOLDENDALE IRON CO.. 


STOKE-ON-TRENT. 


NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 


2. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


3. Easy to Machine. 
4. Absolutely sound. 


WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies and 
Engineers at Home and Abroad. © 


Senting agents: WESTOBY & RAWSTRON, | 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 


: 
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FOUNDRY 
CUPOLAS, 


And the 


OSBORN’S PATENT CUPOLA 


Are the Specialities of 


DAVIES SON, 


RAILWAY WORKS, WEST CORTON, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegrams—" TUYERE, MANCHESTER.” Nat. Telephone—No. 70, OPENSHAW. 


London Agents: MURPHY, STEDMAN & CO., Ltd., 180, Gray’s Inn Road, London, W.C- 


AQ 
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IMPORTANT 


MOULDING— 
MACHINES 


FOR REPETITION FOUNDRY WORK. 


IMustration of Makers also of a 
HAND HAND 
PRESS RAMMING 

| MACHINE MACHINE 

for where a Deep Lift 

Work, giving rapid . be Operate dby 
and Economical UNSKILLED 
Production. 


LABOUR. 


MOST EFFICIENT AND ECONOMICAL IN USE. r 


aio ROOTS’ “ACME” BLOWERS. 


FULL PARTICULARS FROM— 


SAMUELSON & Co., Lid., BANBURY, 


ENGLAND. 
SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
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ANALYSES JOHN WILLIAMS 
MECHANICAL TESTS (BIRMINGHAM SAND), Ltd. 
= and MICROGRAPHS. ~ ICKNIELD SQUARE WHARF, BIRMINGHAM: 
= = ESTABLISHED OVER A CENTURY. 
= — SPECIALISTS — = 
= FOUNDRY WORK. = SUPELY 
Chemists. = To the Requirements of all Users. 
Ms NAISH & CROFT, = Also ROLL SAND of all descriptions Sees use 
"$0, Strect. | 24; University Mansions ice 
DS ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STewart WHEEL MOouLopine 
MACHINES. 


Complete 
Satisfaction 


Guaranteed 


Standard Wheel Moulding Machine. 


No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. — CHEAP. 


WRITE FOR PRICE AND PARTICULARS TO 


LONDON ROAD IRONWORKS, GLASGOW. Wheels Moulded by this Machine. 


WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 
- GOAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


I. & 1. WALKER, EFFINGHAM MILLS, ROTHERHAM. : 


Our Specialite is Studying Special Requirements. 
KINDLY -HAND US YOUR ENQUIRIES. 


| | 
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ALL BRITISH MADE 
FOR USE IN THE FOUNDRY. 
THE BRITISH’ BINDERIT Co., Ltd., 


is entirely BRITISH. 


THE BRITISH BINDERIT CO. SPECIALISE IN THOSE REQUISITES WHICH 
ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 


“BINDERIT” is the sand binder of proved reliability and is the most 


economical and efficient sand binder extant. 


“ BINDERIT ” supersedes all oil, oil cofhpounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 


“ BINDERIT ” is supplied in lump or liquid form, also as a powered core 
compound. 


“BINDERIT”’ readily dissolves in cold water. 
“ BINDERIT” can be used with every kind or variety of “sand and is 


used for sand mixes for steel, iron or non-ferrous castings. 
“ BINDERIT ” reduces fettling charges to the minimum and practically 
eliminates the uses of wires or irons. 


“BINDERIT”’ Silica or black-washes are of cuiiihail excellence and 


superior to all others. 


FOR FULL PARTICULARS AND PRICES APPLY TO— 


THE BRITISH BINDERIT Co., 


~ Telegrams: 
BINDERIT WORKS, “ BINDERCOMP, WANDS., LONDON.” 
WHARF ROAD, 


WANDSWORTH, S.W. ey Telephone: 994 PUTNEY. 
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KEITH-BLACKMAN 
Forge and Cupola Fans 


maintain a steady pressure free from 
pulsations. 


The efficiency is high, and construction 
robust, ensuring good service. 
Suitable for pressures up to 30in. W.G. 
Very economical in power. 


A power saving of over 50 per cent. 
has been frequently effected by 
the use of these Fans. 


CAN WE SEND PARTICULARS? 


James Keith « Blackman 


Co., Ltd., 


27, Farringdon Avenue, London. 


~ BRITANNIA” 
JAR RAM MOULDING 
“MACHINE 


(Daimler and Wardies Patent), 
fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 


a Makers : 
BRITANNIA FOUNDRY 
Coventry. 


London Agents: MURPHY, STEDMAN & CO., 180, GRAY’S INN ROAD, W.C. 
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FOUNDRY PLANT. 


‘‘Rapid” Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven. 
Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 


We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines 
and the “ Bradford’’ Patent Boiler Feed Pump. 
We are the original makers of “Rapid” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart's Gupolas. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


Vulcan flronworks, BRADFORD. 


Telegrams— 
“THWAITES, BRADFORD.” 
Telephone— 
Nos. 3459 and 3460 BRADFORD. 


London Office : : 
96 & 98, Leadenhall Street, E.C. 


Catalogues, on Application. 
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The use of Mexican Fuel Oil for industrial 
furnaces secures:—Increased Output—Saving 
in Time and Labour—Less Wastage of Metal 
—Higher Temperatures—Greater Control. 


Anglo- -Mexican Petroleum Products: Co., 


FINSBURY COURT, LONDON, E.C. 


Write for illustrated booklet: “Heavy Fuel 
Oil Installations for Industrial Furnaces.” 


NEW STEEL BARROW 


(PATENTED). 


‘*BRABY’S BALANCED BARROW.’’ 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 
25 per cent. greater than the ordinary style, yet it can be wheeles with half the labour, and can be emptied much more 
quickly. It is a perfectly balanced barrow, and a full ioad can be easily wheeled by a boy. “a ‘ 


NOTE,—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


BRABY ene STEEL 


SHEETS and PLATES up to 15 FEET LONG. 
RANGE OF GAUGES 8 to 30 W.G. 
RANGE OF WIDTHS 12 to 60 in. 


BARROWS, BOGIES, Li 
GUTTERS, PIPES, 


BRABY icon and STEEL 


ROOFS and BUILDINGS. 


SASHES, CASEMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY STEEL 


SHEETS: “EMPRESS” and “SUN” BRANDS. 


FREDERICK BRABY & Co.,’ Reed cLascow. 
Show Rooms and Aluminium Warehouse, 124, 5st. Vincent Street, Glasgow. ; 
Rustless Iron, Galvanising and Coppet Works, FALKIKK. 


Also at Deptford, Liverpool, Bristol, and Dublin. CONTRACTORS to BRITISH FOREIGN 
GOVERNMENTS. Telegrams—* Braby, Glasgow." 


The “BBB.” 


| 
| Wi 4 BRABY STEEL | 
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3 & 4, LINCOLN’S INN FIELDS 
KINGSWAY, LONDON, W.C. 


Telegrams—‘' Papplewick, Holborn, 
London.” 


Telephone—Holborn 1946. 


LOWEST PRICES FOR— 


Best Washed Welsh Foundry Coke. 
Best Durham Foundry Coke. 
Special Brass Foundry Coke. 

Best Quality Ground Ganister. 
Nottinghamshire Red Sands. 

Rolled Sand & Facing Loam. 

Pure Plumbago 


Lancashire 
Foundry Coke. 


Best Yorkshire Steel 


Limestone. ws Colao. 


Smith’s 


Derbyshire Foundry Coke. 


Worcestershire Red Sands 


Brass and 


Superfine French and Belgian Sands. 
(unequalled for Aluminium). 


Coal Dust. 


Anthracite, Steam and House Coal. 
Smokeless Welsh Steam Wagon Coal. 


COMPLETE ATTERN SHOP PLANT ™ 


. 1265 Universal 
Wood Workers’ in 
actual operation. 


500 of this num- 
ber built and sold in 
one year. 


Made in 7 different 
sizes and for any 


Particular purpose. 


LINE OF 
WOOD WORKING 
MACHINERY KEPT IN 
STOCK FOR IMMEDI- 
ATE DELIVERY. 


Sole British, Colonial 
and Foreign Selling 
Agents — 


COST, LESS POWER, ROOM—AND SETTER RESULTS, 


The Famous Universal Wood Worker. 


> will pay for itself 
in six months. 


Our Famous Uni- 
versal Wood Worker, 
when equipped with 
all possibie attach- 
ments, stands com- 
plete asa band saw, 
jointer, saw 
spindie 
shaber, two-spindie 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, wheel 
equaliser, disc 
sander, drum 
sander, panel raiser 
and knife grinder. 


UNIVERSAL MACHINERY CORPN. LTO.. STREET 


LONDON, E.C. : 
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THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


IN YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Huddersfield. " London Office, Suffolk House. 
Tele: 1581 (4 lines). . Laurence Pountney Hill, E.C. 


IRON and STEEL FOUNDRY REQUISITES © 


If you are on the LOOK OUT for 


BLACKING 


With HIGH PERCENTAGE of Carbon, write to us for Sample and Price. 


THOMAS WILKINSON & Co., Ltd., Manufacturers, MIDDLESBROUGH 
Agents for “GLUTRIN.” 


EVERY DESCRIPTION OF 


MOULDERS’ 
LESSEES OF DELPH AND TINTERN 


| PATENT WOOD, MINERAL AND ABBEY BLACK AND WHITE CLAY. 


COAL DUST BLACKINGS 
MANUFACTURED. KING BROTHERS, 


Wheathill (STOURBRIDGE) Ltd., 
Charcoal Works, SALFORD. STOURBRIDGE. 
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FOUNDRY 


FROM 28 LBS. 10 
50 TONS. 


ASK FOR PRICE LIST. 


JAMES EVANS & 


BRITANNIA WORKS. 
BLACKFRIARS. 


MANCHESTER. 


TELEGRAMS “ LADLES, MANCHESTER,” 
TELEPHONE 2297 CENTRAL, MANCHESTER. 


| 
t 
' OF ALL KINDS AND FOR ALL PURPOSES. Bet 
? 
lA * 
| 
; 
| 
| | 
| EVERYTHING FOR _THE-:FOUNDRY.  @ 
e 
| 


